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Abstract  of  EIS 

This  Environmental  Impact  Statement  addresses  the  impacts  related  to  roadway  develop- 
ment on  two  arterial  routes  in  Bozeman,  Montana.  Project  M1299(l)  consists  of  acquir- 
ing right-of-way  and  constructing  approximately  1.4  miles  of  roadway  on  North  19th 
Avenue  (FAU  1201)  and  Oak  Street  (FAU  1202).  Project  M1212(it)  consists  of  the  acquisi- 
tion of  additional  right-of-way  and  construction  of  1.0  mile  of  roadway  along  Kagy 
Boulevard  (FAU  1212).  The  projects  are  part  of  a  perimeter  arterial  route  around  the 
City  of  Bozeman.  In  addition  to  these  projects,  this  EIS  addresses  the  impacts  of  ex- 
tending North  19th  Avenue  from  Oak  Street  to  Baxter  Lane.  This  road  segment  is  not 
part  of  Project  M1299(l),  but  its  development  is  essential  to  ensure  that  the  local 
road  and  street  system  in  northwest  Bozeman  functions  effectively.  Several  roadway  al- 
ternatives consisting  of  no-build,  two-lane,  and  four-lane  designs  were  evaluated  for 
each  project.  Analyses  determined  that  North  19th  Avenue  (Durston  Road  to  Oak  Street) 
and  Oak  Street  (North  19th  to  North  Seventh  Avenues)  should  be  developed  as  four-lane 
roadways.  The  future  traffic  on  Kagy  Boulevard  can  be  effectively  handled  by  a  two- 
lane  roadway.  Both  projects  will  provide  much  needed  traffic  relief  to  segments  of  the 
local  street  network  and  will  provide  traffic  facilities  in  rapidly  developing  por- 
tions of  the  community.  Primary  concerns  identified  during  the  preparation  of  this 
document  include  project  funding  and  secondary  impacts  resulting  from  completion  of 
these  arterial  links.  To  date,  little  or  no  opposition  to  the  projects  has  been  ex- 
pressed . 


Comments 


Comments  on  this  draft  Environmental   Impact  Statement  are  due  by 
should  be  sent  to  Mr.  Kologi  at  the  above  address. 


APR  28  1986 


and 


Summary 

A.  Project  Description 

This  Environmental  impact  Statement/Section  ^(f)  Evaluation 
contains  an  examination  of  two  proposed  projects  which  will 
result  in  improvements  to  three  arterial  streets  in  the  west- 
ern portion  of  Bozeman,  Montana.  Project  M1299(l)  includes  the 
construction  of  new  traffic  facilities  on  North  19th  Avenue 
(FAU  1201)  and  Oak  Street  (FAU  1202).  The  proposed  improve- 
ments to  North  19th  Avenue  would  extend  northward  from  the  in- 
tersection of  Durston  Road  to  Oak  Street,  then  eastward  along 
Oak  Street  to  Its  intersection  with  North  Seventh  Avenue.  The 
total  length  of  Project  M1299(l)  is  approximately  1.^  miles. 
Project  M1212(^)  proposes  to  improve  and/or  construct  Kagy 
Boulevard  (FAU  1212)  from  South  19th  Avenue  to  South  Third 
Avenue,  a  distance  of  1.0  miles.  Both  projects  provide  for  the 
continued  development  of  an  arterial  road  system  on  the  perim- 
eter of  the  City  of  Bozeman.  Recent  projects  on  Highland 
Boulevard  (Holly  Drive  to  East  Main),  Kagy  Boulevard  (highland 
to  South  Third  Avenue),  and  North  19th  Avenue  (Babcock  Street 
to  Durston  Road)  have  completed  a  significant  portion  of  the 
perimeter  arterial  system. 

The  initiation  of  these  projects  was  motivated  by  several  fac- 
tors i  nc 1 ud  i  ng  : 

•  Rapid  residential  and  commercial  development  in  out- 
lying areas  adjacent  to  Bozeman; 

•  Increased  traffic  on  the  major  road  network,  partic- 
ularly on  North  Seventh  Avenue,  Main  Street,  and 
Durston  Road,  which  has  resulted  in  congestion  and 
excessive  delays  at  several  major  intersections  on 
the  network;  and 

•The  desire  to  provide  linkage  between  previously 
completed  projects  along  the  perimeter  arterial  road 
system. 


B.  Alternatives  Considered 

The  alternatives  selected  for  evaluation  in  this  document  were 
developed  through  discussions  with  representatives  of  the  Fed- 
eral Highway  Administration,  the  Montana  Department  of  High- 
ways, the  City  of  Bozeman,  and  Gallatin  County.  Based  on  these 
discussions,  several  alternatives  for  both  projects  evolved. 
These  alternatives  included  a  "no-build"  alternative  and  de- 
sign layouts  similar  to  those  constructed  on  other  portions  of 
North  19th  Avenue  and  Kagy  Boulevard  adjacent  to  the  project 
areas.  An  additional  consideration  in  the  development  of  al- 
ternatives was  the  proposed  City  of  Bozeman  design  standards 
for  arterial  and  collector  streets.  Further  discussion  of  al- 
ternatives with  the  Bozeman  Technical  Advisory  Committee  (TAC) 
identified  a  design  option  consisting  of  construction  of  two 
lanes  of  an  ultimate  four-lane  facility.  The  two-lane  roadway 
would  be  offset  within  the  right-of-way  to  facilitate  future 
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construction  of  two  additional  travel  lanes  when  traffic  vol- 
umes warrant.  Since  initial  traffic  volumes  may  not  require 
four-lane  facilities,  such  alternatives  for  each  project  have 
been  presented  as  two-lane  roadways  with  corresponding  four- 
lane  versions. 

The  alternatives  that  were  developed  for  the  EIS  are  described 
in  the  following  narrative.  All  build  alternatives  will  re- 
quire the  acquisition  of  additional  right-of-way  along  North 
19th  Avenue,  Oak  Street,  and  Kagy  Boulevard.  Right-of-way  suf- 
ficient to  accommodate  the  development  of  four-lane  facilities 
will  be  acquired.  All  build  alternatives  will  include  curb  and 
gutter  with  storm  drainage  facilities  and  provisions  for  bi- 
cyclists and  pedestrians  over  the  length  of  the  projects.  Both 
North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard  are  planned 
as  limited  access  facilities,  and  an  access  control  plan  will 
be  jointly  developed  by  the  City  of  Bozeman  and  the  Department 
of  Highways.  No  parking  along  the  roadway  will  be  permitted, 
except  in  emergency  situations,  for  any  of  the  construction 
al ternat  i ves . 

1.  North  19th  Avenue  -  Oak  Street 

Alternative  No.  1  "No-Bui  id"  Alternative.  This  alterna- 
tive would  leave  the  project  area  in  its  present  undevel- 
oped state. 

Alternative  No.  2  a  '♦B'foot-wide  two-lane  street  con- 
sisting of  12-foot  driving  lanes  in  each  direction  and 
two  nine  and  one-half-foot  shoulders  that  would  accommo- 
date emergency  parking  and  bicycle  traffic.  This  alter- 
native would  also  include  five-foot-wide  boulevards  and  a 
five-foot-wide  sidewalk  on  each  side  of  the  roadway.  This 
alternative  is  similar  to  the  standard  for  collector 
streets  proposed  by  the  City  of  Bozeman. 

Alternative  No.  3 

Two-Lane  Version:  A  91-foot-wide  divided  two-lane  street 
consisting  of  two  17-foot  driving  lanes,  two  eight-foot 
bicycle  lanes,  two  12-foot  emergency  parking  lanes,  a  17- 
foot  median,  and  a  six  and  one-half-foot  boulevard  and  a 
five-foot  sidewalk  on  each  side  of  the  roadway.  This  al- 
ternative is  identical  to  the  portion  of  North  19th 
Avenue  between  Beall  Street  and  Durston  Road  that  was 
recently  constructed. 

Four-Lane  Version:  A  91-foot-wide  divided  four-lane 
street  consisting  of  two  l4-foot  driving  lanes,  two  12- 
foot  driving  lanes,  two  11-foot  emergency  parking/bicycle 
lanes,  a  17-foot  median,  two  six  and  one-half-foot  boule- 
vards, and  a  five-foot  sidewalk  on  each  side  of  the  road- 
way . 

Alternative  No.  4 

Two-Lane  Version:  A  66-foot-wide  divided  two- I ane  street 
consisting  of  two  lA-foot  driving   lanes,   two  12-foot 
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emergency  parking/bicycle  lanes,  a  1^-foot  median,  two 
11-foot  boulevards,  and  a  five-foot  sidewalk  on  each  side 
of  the  roadway. 

Four-Lane  Version:  A  78-foot-wide  divided  four-lane 
street  consisting  of  two  12-foot  driving  lanes,  two  1A- 
foot  driving  lanes,  a  l4-foot  median,  two  six-foot  emer- 
gency parking/bicycle  lanes,  and  five-foot  boulevards  and 
sidewalks  on  each  side  of  the  roadway.  This  alternative 
Is  the  arterial  street  standard  proposed  by  the  City  of 
Bozeman . 

Alternative  No.  5 

Two-Lane  Version:  A  32-foot-wide  two-lane  street  consist- 
ing of  two  12-foot  driving  lanes,  two  four-foot  shoul- 
ders, a  five-foot  boulevard,  and  a  five-foot  sidewalk  on 
one  side  of  the  roadway.  The  roadway  would  be  offset  in 
the  right-of-way  to  provide  two  travel  lanes  and  a  shoul- 
der for  a  future  four-lane  facility.  This  alternative  is 
similar  to  the  section  recently  constructed  on  Highland 
Boulevard  north  of  Kagy  Boulevard. 

Four-Lane  Version:  Two  additional  travel  lanes,  a  median, 
boulevards,  and  sidewalks  would  be  constructed  within  the 
right-of-way  to  provide  a  section  similar  to  the  arterial 
street  standard  proposed  by  the  City  of  Bozeman. 


2.  Kagy  Boulevard 

Alternative  No.  1  "No-Build"  Alternative.  This  alterna- 
tive would  not  require  any  change  to  the  grave  1 -surf aced 
or  2A-foot-wide  paved  roadway  that  currently  exists  In 
the  Kagy  Boulevard  project  area.  The  planned  arterial 
link  between  Highland  Boulevard  and  South  19th  Avenue 
would  remain  uncompleted. 

Alternative  No.  2  a  43-foot-wIde  two-lane  street  con- 
sisting of  12-foot  driving  lanes  in  each  direction  and 
two  nine  and  one-ha 1 f -foot-w i de  shoulders  that  would  ac- 
commodate emergency  parking  and  bicycle  traffic.  This  al- 
ternative would  also  include  a  five-foot-wide  sidewalk  on 
each  side  of  the  roadway.  This  alternative  Is  similar  to 
the  standard  for  collector  streets  proposed  by  the  City 
of  Bozeman. 

Alternative  No.  3 

Two-Lane  Version:  A  69-foot-wide  divided  two-lane  street 
consisting  of  two  12-foot  driving  lanes,  two  eight-foot 
emergency  parking  lanes,  and  a  29-foot  median.  In  addi- 
tion, the  section  includes  two  four-foot  boulevards  and  a 
five-foot  sidewalk  and  an  eight-foot-wide  bicycle  lane 
located  on  opposite  sides  of  the  roadway.  This  section 
was  constructed  on  Kagy  Boulevard  between  South  Third 
Avenue  and  Highland  Boulevard. 
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78-foot-wi de   divided   four-lane 


Four-Lane  Version:  A  69-foot-wide  four-lane  street  con- 
sisting of  two  13-foot  driving  lanes,  two  12-foot  driving 
lanes,  a  19-foot  median,  and  a  five-foot  sidewalk  and  an 
eight-foot  bicycle  lane  located  on  opposite  sides  of  the 
roadway.  This  section  received  consideration  as  an  alter- 
native for  converting  Kagy  Boulevard  east  of  South  Third 
Avenue  from  a  two-lane  to  a  four-lane  facility. 

Alternative  No.  4 

Two-Lane  Version:  A  62-foot-wide  divided  two-lane  street 
consisting  of  two  l4-foot  driving  lanes,  two  10-foot 
emergency  parking/bicycle  lanes,  a  l4-foot  median,  two 
eight-foot  boulevards,  and  a  five-foot  sidewalk  on  each 
side  of  the  roadway. 

Four-Lane  Version: 
street  consisting  of  two  lA-foot  driving  lanes,  two  12- 
foot  driving  lanes,  two  six-foot  emergency  parking/ 
bicycle  lanes,  a  1^-foot  median,  and  f i ve-foot-back-of- 
curb  sidewalks  on  both  sides  of  the  roadway.  This  section 
is  similar  to  the  arterial  street  standard  proposed  by 
the  City  of  Bozeman  but  modified  to  fit  in  a  90-foot 
right-of-way  by  eliminating  the  five-foot  boulevards. 

Alternative  No.  5 

Two-Lane  Version:  A  32-foot-wide  two-lane  street  con- 
sisting of  two  12-foot  driving  lanes,  two  four-foot 
shoulders,  and  a  five-foot  sidewalk  on  one  side  of  the 
roadway.  The  roadway  would  be  offset  in  the  right-of-way 
to  provide  two  travel  lanes  and  a  shoulder  for  a  future 
four-lane  facility.  This  alternative  is  similar  to  the 
section  recently  constructed  on  Highland  Boulevard  north 
of  Kagy  Boulevard. 

Four-Lane  Version:  Two  additional  travel  lanes,  a  median, 
and  sidewalks  would  be  constructed  within  the  right-of- 
way  to  provide  a  section  similar  to  the  arterial  street 
standard  proposed  by  the  City  of  Bozeman,  omitting  boule- 
vards to  fit  within  a  90-foot  right-of-way. 

Based  on  the  traffic  capacity  analyses  conducted  for  the 
proposed  projects,  the  minimum  facility  requirements  were 
determined  for  each  section  of  roadway  evaluated  in  the  EIS. 
These  requirements  are  summarized  below: 

•  Four  12-foot-wide  travel  lanes  will  be  necessary  to 
accommodate  design  year  traffic  volumes  on  North 
19th  Avenue.  Minor  pavement  widening  will  be  re- 
quired at  the  North  19th  Avenue  -  Durston  Road  in- 
tersection. The  existing  portion  of  North  19th 
Avenue  south  of  Durston  Road  must  be  restrlped  as  a 
four-lane  facility  to  provide  continuity  between 
sect  ions . 


•  Two  12-foot-wide  travel  lanes  and  a  median  with  left 
turn  bays  at  all   intersections  are     necessary  to 
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accommodate  design  year  traffic  on  Oak  Street  be- 
tween North  Seventh  and  North  19th  Avenues.  However, 
a  four-lane  facility  is  recommended  as  the  ultimate 
design  for  Oak  Street  since  projected  traffic  vol- 
umes could  be  handled  more  effectively  than  with  the 
two-lane  alternatives.  A  four-lane  facility  would 
provide  passing  availability  which  is  desirable  con- 
sidering the  truck  traffic  which  may  be  present  on 
the  fac  i 1 i  ty . 

•  Kagy  Boulevard  can  function  effectively  in  the  de- 
sign year  if  two  12-foot  travel  lanes  and  a  median 
with  left  turn  bays  at  all  intersections  are  pro- 
vided. Minor  pavement  widening  will  be  necessary  at 
the  Kagy  Boulevard  -  Willson  Avenue  intersection  to 
allow  for  the  installation  of  right  turn  bays. 

The  selection  of  preferred  alternatives  for  North  19th  Avenue 
-  Oak  Street  and  Kagy  Boulevard  is  the  joint  responsibility  of 
local  governmental  officials,  the  Montana  Department  of  High- 
ways, and  the  Federal  Highway  Administration.  Several  meetings 
were  held  with  members  of  each  group  during  the  preparation  of 
the  draft  EIS  in  an  effort  to  identify  the  most  appropriate 
design  alternative  for  each  project  area.  Representatives  of 
each  group  voiced  a  number  of  concerns  that  affect  the  se- 
lection of  a  specific  roadway  alternative  for  North  19th 
Avenue  -  Oak  Street  and  Kagy  Boulevard.  These  concerns  in- 
clude: 1)  project  costs  in  view  of  limited  funding;  2)  the 
immediate  need  for  the  projects  due  to  local  development 
pressures;  3)  competition  for  funding  with  other  needs  on 
Bozeman's  existing  urban  road  system;  and  k)  utilization  of  a 
staged  or  an  interim  approach  to  project  construction.  Dis- 
cussions regarding  these  issues  prompted  additional  consid- 
eration and  evaluation  of  the  alternatives  by  each  decision- 
making group.  The  Bozeman  Policy  Coordinating  Committee  (PCC) 
in  an  action  on  January  23,  1986,  recommended  the  draft  EIS  be 
circulated  for  review  without  the  designation  of  preferred 
alternatives  because  a  consensus  of  opinion  could  not  be 
reached.  Therefore,  all  alternatives  evaluated  for  North  19th 
Avenue  -  Oak  Street  and  Kagy  Boulevard  are  under  considera- 
tion. A  preferred  alternative  will  be  identified  for  each 
project  in  the  final  EIS;  however,  the  selection  of  such 
alternatives  will  be  made  only  after  the  public  hearing  and 
comments  on  the  draft  EIS  have  been  evaluated. 


C.  Significant  Environmental  Impacts 

The  significant   impacts  of  the  proposed  projects  are     sum- 
mar  i  zed  as  f ol 1 ows : 

•  The  proposed  roadways  will  be  able  to  accommodate 
projected  traffic  volumes  at  a  reasonable  level  of 

serv  i  ce . 

•  Right-of-way  must  be  acquired  along  both  project 
corridors.  The  projects  will  result  In  one  business 
relocation  and  one  residential  relocation. 
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•  The  provision  of  a  roadway  in  the  North  19th  Avenue 
-  Oak  Street  area  and  resulting  access  improvements 
may  further  stimulate  growth  in  this  portion  of 
northwest  Bozeman. 

•  The  proposed  projects  will  provide  substantial  traf- 
fic relief  to  North  Seventh  Avenue,  West  Main 
Street,  Durston  Road,  and  several  minor  streets  in 
each  project  area.  Completion  of  the  perimeter  arte- 
rial system  will  result  in  significant  traffic  in- 
creases over  the  length  of  North  19th  Avenue  and 
Kagy  Boulevard. 

•  The  design  year  traffic  volumes  on  North  19th  Avenue 
and  Kagy  Boulevard  may  produce  noise  levels  that  ap- 
proach or  exceed  FHWA  noise  abatement  criteria  in 
several  residential  areas  along  the  arterial  road 
system. 

•  The  proposed  construction  of  North  19th  Avenue  will 
require  that  right-of-way  be  acquired  from  the  Smith 
farm,  a  property  determined  to  be  eligible  for  in- 
clusion in  the  National  Register  of  Historic  Places. 

•Substantial  utility  relocation  will  be  required 
along  the  North  19th  Avenue  and  Oak  Street  align- 
ments. These  relocations  must  be  completed  prior  to 
construct  ion . 

•  The  Farmer's  Canal  must  be  relocated  in  a  piped  con- 
duit along  North  19th  Avenue  and  Oak  Street  and  will 
be  used  to  handle  a  share  of  the  storm  drainage 
along  a  portion  of  this  corridor.  Stormwater  will  be 
routed  through  proposed  detention  facilities  along 
this  corridor  and  through  existing  natural  drainages 
along  Kagy  Boulevard. 


D.  Significant  Issues  and 
Areas  of  Controversy 


The  issues  and  areas  of  controversy  addressed  in  this  EIS  were 
identified  at  the  scoping  meetings  held  during  the  initial 
phases  of  the  project.  These  issues  are    summarized  below: 


Significant  Issues 

North  19th -Oak 

Kagy  Boulevard 

Bozeman  Arterlals 

•  N.  19m  Extension  to  Baxter  &  I-90 

•  Rlgtit-of-Way  Acquisition 

•  Secortdary  Development 

•  Tronic  Volunnos  and  Copacltles 

•  Pedestrian/Bicyclist  Provisions 

•  Consistency  witti  Local  Planning 

•  Provision  for  Truck  Traffic 

•  Storm  Drainage  Facilities 

•  Project  Time  Sctiedules 

•  Inripacts  to  FarrT>ers  Canal 

•  Effects  of  t^SU  Facilities 

•  Farmland  Conversion 

•  Noise  Impacts 

•  Right-of-way  Acaulsltlon 

•  Access  Limitations 

•  Storm  Drainage  and  Utilities 

•  Impacts  to  Potential  Trout  Habitat 

•  Noise  Impacts 

•  Cultural  Resource  inventory 

•  4(f)  Impacts  to  SmItti  Farm 

•  4(f)  Applicability  to  fVISU 

•  Impacts  to  Possible  Trout  Habitat 
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E.  Issues  to  be  Resolved 

The  primary  issue  to  be  resolved  is  the  project  funding.  The 
City  of  Bozeman's  annual  Federal  Aid  Urban  funding  (approxi- 
mately $300,000  per  year)  is  not  sufficient  to  be  the  sole 
funding  source  for  these  construction  projects.  The  projects 
will  have  to  be  postponed  for  several  years  until  adequate  FAU 
funds  are  accrued  unless  alternate  local  funding  sources  can 
be  obtained  to  supplement  federal  funding.  Assuming  that  FAU 
funds  will  comprise  the  sole  source  of  funding  for  the  proj- 
ects and  that  Bozeman's  annual  share  of  these  funds  will  re- 
main constant  at  current  levels,  sufficient  funding  to  con- 
struct North  19th  Avenue  -  Oak  Street  will  not  be  accrued  for 
approximately  11  years.  The  completion  of  Kagy  Boulevard  will 
require  the  commitment  of  an  additional  five  years  of  FAU 
funding  to  underwrite  project  costs.  Right-of-way  acquisition 
for  both  project  corridors  is  scheduled  to  occur  during  FY 
1987  and  FY  I988  of  Bozeman's  FAU  funding  program. 


F.  Actions  Required  by  Other  Agencies 

The  State  Historic  Preservation  Office  (SHPO)  must  prepare  a 
determination  of  effect  for  the  Smith  farm  historic  property 
which  will  be  affected  by  the  proposed  improvement  project  on 
North  19th  Avenue.  The  agency  must  also  determine  if  the  con- 
clusions and  mitigation  of  impacts  contained  in  the  EiS  sat- 
isfy Section  ^(f)  and  Section  IO6  requirements.  Prior  to 
construction  of  the  North  19th  Avenue  -  Oak  Street  and  Kagy 
Boulevard  projects,  Montana  Department  of  Fish,  Wildlife  and 
Parks'  approval  of  drainage  provisions  and  a  determination  of 
the  necessity  for  a  U.S.  Army  Corps  of  Engineers'  Section  kOk 
permit  will  be  requested. 


G.  Other  Significant  Government  Actions 

The  Montana  Department  of  Highways  intends  to  further  develop 
FAS  Route  235,  East  Valley  Center  Drive,  from  Jackrabbit  Lane 
south  of  Belgrade  to  an  intersection  with  Baxter  Lane  at  North 
19th  Avenue.  Currently,  no  firm  letting  date  has  been  estab- 
lished for  the  project.  This  project  is  likely  to  increase 
traffic  volumes  on  the  North  19th  Avenue  corridor.  Serious 
traffic  impacts  are  likely  to  occur  in  the  future  if  the  East 
Valley  Center  Drive  project  is  constructed  prior  to  the  in- 
stallation of  traffic  facilities  on  North  19th  Avenue.  Traffic 
on  East  Valley  Center  Drive  would  be  required  to  enter 
Bozeman's  street  network  via  Baxter  Lane  at  North  Seventh  Ave- 
nue. This  intersection  is  already  considered  unsafe,  and  addi- 
tional traffic  volumes  would  compound  the  hazards  at  this 
location  and  increase  congestion  on  North  Seventh  Avenue. 


Table  of  Contents 


Page 

No. 


SUMMARY   1 

A.  Project  Description  1 

B.  Alternatives  Considered  1 

C.  Significant  Environmental  Impacts  5 

D.  Significant  Issues  and  Areas  of  Controversy  6 

E.  Issues  to  be  Resolved 7 

F.  Actions  Required  by  Other  Agencies   7 

G.  Other  Significant  Government  Actions     7 

TABLE  OF  CONTENTS     8 

LIST  OF  FIGURES 13 

LIST  OF  PHOTOGRAPHS 14 

LIST  OF  TABLES 15 

INTRODUCTION    16 

A.  The  EIS    l6 

B.  Scope  of  Analysis 17 

C.  Research  and  Documentation   l8 

D.  Participants  and  Responsibilities  l8 

E.  Project  Funding  and  Priorities   21 

PART  I  :   PURPOSE  AND  NEED 22 

A.  Description  of  Projects 22 

B.  History  of  Projects 2k 

C.  Purpose  and  Need 25 

D.  Identification  of  Significant  Issues   27 

1 .  Scoping  Meetings  27 

2.  Review  of  Project  History   28 

3.  Identification  of  Significant  Issues    29 

PART  II:   ALTERNATIVES 30 

A.  Meetings  on  Alternatives 30 

B.  Alternatives  Selected  for  Evaluation   32 

1.  North  19th  Avenue  -  Oak  Street  Alternatives 32 

Alternative  No.  1  -  "No-Build" 32 

Alternative  No.  2  -  43"Foot  Two-Lane 32 

Alternative  No.  3  -  91-Foot  Two-Lane 33 

Alternative  No.  k    -    66-Foot  Two-Lane 33 

Alternative  No.  5  -  32-Foot  Two-Lane 33 

2.  Kagy  Boulevard  Alternatives   33 

Alternative  No.  1  -  "No-Build" 33 

Alternative  No.  2  -  '43-Foot  Two-Lane 3^ 

Alternative  No.  3  ~  69-Foot  Two-Lane 3^* 

Alternative  No.  k    -    62-Foot  Two-Lane 3^ 

Alternative  No.  5  "  32-Foot  Two-Lane 3^+ 

C.  Access  Control   36 


8 


CONTENTS 


PART    III:      AFFECTED    ENVIRONMENT 37 

A.  Introduction 37 

B.  Physical  Environment   37 

1.  Climate 37 

2.  Geology  and  Soi  Is 37 

a.  Geology 37 

b.  Faults 38 

c.  Land  Forms/Sol  Is 38 

1)  Bozeman  Silt  Loam 39 

2)  Gallatin  Silt  Loam 39 

3)  Huffine  Silt  Loam 39 

k)         Huffine  Silt  Loam,  Poorly  Drained   39 

d.  Prime  and  Unique  Agricultural  Lands    39 

3.  Water  Resources  and  Qual ity   ^0 

a.  Surface  Waters ^0 

1)  East  Gallatin  River 40 

2)  Permanent  Streams  and  Drainages   4l 

3)  Intermittent  Streams  and  Drainages    hi 

h)         Farmers  Canal   hi 

5)    Middle  Creek  Irrigation  Ditch   h3 

b.  Groundwater ^3 

c.  Sanitary  Sewers,  Water  Mains,  and  Storm  Drainage   hh 

d.  Floodplains h^ 

h.         Air  Quality 46 

a.  Dispersion  Meteorology   hG 

b.  Emission  Sources   hd 

c.  Ambient  Air  Quality 46 

5.    Noise 49 

a.  Noise  and  Evaluation  Standards   49 

b.  Ambient  Noise  Levels   51 

C.  Biological  Environment   53 

1  .    Vegetation    53 

2.  Fish  and  Wildlife 53 

3.  Wetlands 54 

D.  Human  Environment  54 

1.  Population 54 

a.  Project  Area  Population    55 

b.  Population  Characteristics   56 

2.  Housing  Characteristics   58 

a.    Property  Values  and  Sales 59 

3.  Land  Ownership  and  Land  Use 60 

a.  Land  Ownership 60 

b.  Current  Land  Use 60 

c.  Future  Land  Use    60 

d.  Agricultural  Land  Use    6l 

e.  Comprehensive  Planning   63 

f.  Zoning 64 

4.  Community  Infrastructure  and  Lifestyle  64 

a.  Schools 64 

b.  Law  Enforcement 65 

c.  Emergency  Services   65 

d.  Utilities 65 


CONTENTS 


5 


Page 
No. 

Economy 66 


66 
66 
66 
67 
67 
67 
67 
68 
68 
68 
68 
70 
Historical  and  Archaeological   70 

a.  Historical  Background    70 

b.  Archaeological  and  Historical  Data 71 

Recreation 71 

Visual  Resources  72 


a.  Overall  Area  Economic  Base   

b.  Labor  Force  and  Employment  Characteristics 

c.  Project  Area  Economy   

6.  Transportation  Systems    

a.  Road  and  Street  System   

b.  Air  Service    

c.  Rail  Service   

d.  Public  Transportation    

7.  Traffic   

a.  Traffic  Counts   

b.  Existing  Traffic  Conditions    

Cultural,  Recreational,  and  Visual  Environment   .  . 


PART 

A. 

B. 


iV:   ENVIRONMENTAL  CONSEQUENCES      7't 

introduction   7^ 


Physical  Environment 


Geology  and  Soi Is     

Water  Resources  and  Qual Ity    

a.  Surface  Waters   

b.  Groundwater    

c.  Sanitary  Sewers,  Water  Mains,  and  Storm  Drainage    

d.  Floodplains  

Air  Quality   

a.  Total  Suspended  Particulates   

b.  Carbon  Monoxide    

Noise 85 

ological  Environment   86 

Vegetation 86 

Fish  and  Wildlife 87 

Wetlands 87 

Human  Environment 88 

1  .    Soc  lo-Economi  cs 88 


3 


7h 

75 
76 
79 
80 
81 
81 
82 
83 


Population 88 

Project  Area  Population    88 

Demography 89 

Housing    90 

Land  Use 90 

Relocation  Impacts   91 

Economic  Impacts   93 

1)  Economic  Base 93 

2)  Commercial  Development  9^ 

3)  Local  Employment  and  Income   9^ 

h)         Property  Values ^k 

5)    Property  Tax  Revenues 95 


Transportation  Systems 


96 


10 


CONTENTS 


Page 
No. 


3.         Traffic      

a.         Traffic   Projections 

b. 

c. 

d. 


Traffic  Impacts  

S i gna 1 i zat ion  Requirements   

Facility  Requirements  

1)  North  19th  Avenue  -  Oak  Street  

2)  Kagy  Boulevard  

e.    Related  System  Impacts   

1)  North  19th  Avenue  -  Oak  Street  

2)  Kagy  Boulevard  

k.         Pedestrian  and  Bicyclist  Facilities   

E.  Cultural,  Recreational,  and  Visual  Environment   

1.  Archaeological  and  Historical   

2.  Recreational  

3.  Visual  

F.  Energy  Evaluation    

G.  Construction  Impacts     

1.  Physical  Environment  

a.  Geology  and  Soils  

b.  Water  Resources  and  Quality  

1)  Surface  Water  Resources   

2)  Groundwater  Resources   

c.  Air  Quality  

d.  Noise  

2.  Biological  Environment  

a.  Vegetation   

b.  Fish  and  Wi Idl ife  

3.  Human  Environment   

a.    Soc i o-Econom i c   

1)    Short-Term  Economic  Impacts   

Direct  Income  Effects   

Indirect  Effects  and  Total  Local  Income  Effects 

Indirect  Employment  Effects   

Public  and  Private  Services   

Transportation   

Ut i  1  i  t ies 

Traffic  Safety   

tural,  Recreational,  and  Visual  Environment    .... 

Archaeological  and  Historical  

Recreation   

V  i  sua  1   

Summary  of  Costs   

1.    Right-of-Way  Cost  Estimates   

2 
3 
k 

5 


2) 
3) 

5) 


b. 
c . 

d. 
Cu 
a  . 
b. 
c  . 


Construction  Cost  Estimates   

North  19th  Avenue  Extension  (Oak  Street  to  Baxter  Lane) 

Stage  and  Interim  Facility  Construction   

Maintenance  Cost  Estimates  


PART  V:   SECTION  ^(f)  EVALUATION  .  .  . 

A.  Purpose  and  Requirements   .  .  .  . 

B.  Section  ^(f)  Resources   

C.  Impacts  to  Section  A(f)  Resources 

D.  Avoidance  Alternatives   

E .  Mi  t  i  gat  i  on 

F.  Coordination   


11 


CONTENTS 

Page 
No. 

PART  VI:      MITIGATING   MEASURES 136 

A.  Vegetation 136 

B.  Water  Resources 137 

C.  Wetlands 137 

D.  Noise 137 

E.  Utilities 138 

F.  Relocation  Assistance  138 

G.  Archaeological /H i stor ical  Resources    139 

LIST  OF  PREPARERS 1^0 

EIS  CIRCULATION  LIST ]  kk 

INDEX  AND  GLOSSARY 150 

APPENDICES 155 


Appendix  A 
Appendix  B 
Appendix  C 


Technical  Studies  155 

Letters  of  Consultation  157 

References l6l 


COMMENTS  AND  COORDINATION 1 65 

A.  Opportunities  for  Comments 1 65 

B.  Publ  ic  Comments 1 65 

C.  Public  Agency  Comments  and  Coordination  166 


12 


CONTENTS 


List  of  Figures 


Figure 
No. 

1 

2 


Title 


4 
5 
6 
7 
8 
9 

10 

1  1 

12 
13 


Project  Location  Map 


Typical  Layouts  for  Alternatives 
(North  19th  Avenue  -  Oak  Street) 

Typical  Layouts  for  Alternatives 
(Kagy  Boulevard) 

Surface  Water  Resources 

Air  Quality  Monitoring  Stations 

Noise  Monitoring  Locations 

Census  Units  and  the  Project  Areas 

Existing  Traffic  Volumes 

Projected  Design  Year  Traffic  With  and 
Without  Projects 

Projected  Design  Year  Traffic  With  Projects  and 
I -90  I nterchange 

Minimum  Intersection  Geometries  -  North  19th 
Avenue  -  Oak  Street 

Minimum  Intersection  Geometries  -  Kagy  Boulevard 

Historical  Property  -  Smith  Farmhouse 


On  or 
Fo I  1 owi  ng 
Page  No. 

23 
31 

31 

k] 
^7 
51 
56 
69 
97 

99 

102 

10^ 
129 


13 


CONTENTS 


List  of  Photographs 


Photograph  Page 

No.  I tem  No. 

1  North  19th  Avenue  south  of  Durston  Road  2k 

2  Kagy  Boulevard  east  of  South  Third  Avenue  25 

3  Farmers  Canal  adjacent  to  North  19th  Avenue  k2 
k  Multi-family  housing  near  MSU  58 

5  Existing  land  use  in  the  Oak  Street  area  62 

6  Existing  land  use  along  Kagy  Boulevard  91 

7  Required  commercial  relocation  -  Oak  Street  92 

8  Residential  relocation  -  Kagy  Boulevard  93 

9  Frontage  road  in  Covered  Wagon  Mobile  Home  Park  106 
10  Smith  farmhouse  129 


14 


CONTENTS 


List  of  Tables 


Table  Page 

No.                             I  tern  No. 

1  Identification  of  Significant  Issues  29 

2  Total  Suspended  Particulates,  Bozeman  Air  Quality  48 
Monitoring  Sites 

3  Noise  Abatement  Criteria  50 
k                    Existing  L  -^  Noise  Levels  52 

5  Population  and  Population  Projections  for  Bozeman  55 
Jurisdictional  Area,  and  Gallatin  County 

6  Predicted  100-Year,  Six-Hour  Storm  Pollutant  Loads  to           77 
East  Ga 1 1  at  i  n  Ri  ver 

7  Predicted  Noise  Levels  85 

8  Level  of  Service  Criteria  for  Signalized  Intersections  101 

9  Standard  Erosion  Control  Practices  111 

10  Typical  Noise  Levels  for  Selected  Construction  Equipment  112 

11  Typical  Project  Schedule  and  Worker  Requirements  ll4 

12  Estimated  Construction  Worker  Earnings  115 

13  Indirect  and  Total  Local  Income  Effects  •   116 
lA        Right-of-Way  Costs  for  Projects  M1299(l)  and  M1212(A)  119 

15  North  19th  Avenue  -  Oak  Street  -  M1299(l)  120 
Initial  Facility  Construction  Costs 

16  Kagy  Boulevard  M1212(4)  121 
Initial  Facility  Construction  Costs 

(South  19th  Avenue  to  Greek  Way) 

17  Annual  Maintenance  Costs  by  Alternative  126 


15 


Introduction 


The  Montana  Department  of  Highways  (MDOH)  proposes  to  con- 
struct or  improve  portions  of  three  arterial  streets  in 
Bozeman,  Montana.  The  proposed  development  consists  of  two 
separate  projects  Identified  as:  M1299(l),  including  North 
19th  Avenue  from  Durston  Road  northward  to  Oak  Street  and  Oak 
Street  from  North  19th  Avenue  eastward  to  North  Seventh  Ave- 
nue; and  M1212(4),  including  the  western  section  of  Kagy 
Boulevard  from  South  Third  Avenue  to  South  19th  Avenue.  Prior 
to  the  construction  of  these  projects,  an  environmental  impact 
statement  (EIS)  must  be  prepared  to  determine  if  the  proposed 
actions  will  significantly  affect  the  local  environment.  The 
EIS  will  also  consider  the  impacts  resulting  from  construction 
of  North  19th  Avenue  between  Oak  Street  and  Baxter  Lane;  how- 
ever, this  roadway  segment  will  not  be  included  in  the  con- 
struction of  Project  M1299(l).  The  Federal  Highway  Administra- 
tion (FHWA)  and  the  Montana  Department  of  Highways  are  the 
lead  agencies  for  the  project. 


A.  The  EIS 

The  Federal  Highway  Administration  and  the  Montana  Department 
of  Highways  determined  that  an  EIS  must  be  prepared  for  the 
proposed  arterial  development  in  Bozeman  due  to  the  expense  of 
Federal  Aid  Urban  funds  required  and  potential  for  environ- 
mental concerns  in  the  project  areas.  Therefore,  prior  to  the 
construction  of  the  proposed  projects,  FHWA  is  required  to 
prepare  an  EIS  and  a  record  of  decision  (ROD)  by  the  National 
Environmental  Policy  Act  (NEPA)  .  The  Department  of  Highways  is 
participating  in  the  preparation  of  the  EIS  as  a  joint  lead 
agency  under  the  provisions  outlined  in  23  CRF  771.109(c)(2). 
The  EIS  will  be  adopted  by  MDOH  as  a  contemporaneously  pre- 
pared document  on  the  proposed  actions  in  Bozeman  as  author- 
ized under  1 8-2 .2 (2) -P260  ,  ARM. 

As  required  by  NEPA,  the  agencies  must  follow  a  detailed  pro- 
cedure including: 

•an  extensive  public  involvement  process; 

•  issuance  of  a  draft  EIS  and  a  subsequent  public 
hear  i  ng  ; 

•  a  review  and  comment  period  on  the  draft  by  involved 
federal,  state  and  local  agencies,  and  the  public; 

•  issuance  of  a  final  EIS  containing  corrections  or 
clarification  of  subject  matter  in  the  draft  and  re- 
sponses to  substantive  agency  and  public  comments; 

•  a  30-day  review  period  prior  to  the  preparation  of 
the  record  of  decision  (ROD)  by  FHWA  for  the  pro- 
posa 1 s  . 


C 

o 

O 

C 


16 


INTRODUCTION 


The  EIS  analyzes  the  alternatives  selected  for  evaluation,  the 
existing  conditions  in  the  project  areas  that  will  be  af- 
fected, and  the  impacts  of  the  proposed  actions  on  local  en- 
vironment. The  preparation  of  the  EIS  is  a  safeguard  to  ensure 
that  the  proposed  actions  are  well  planned;  that  the  environ- 
mental impacts  which  may  occur  are  identified  and  mitigated; 
and  that  the  concerns  of  all  agencies,  organizations,  and  in- 
dividuals are  considered  prior  to  project  implementation. 


B.  Scope  of  Analysis 


Based  upon  a  review  of  project  files,  meetings  with  involved 
agencies,  and  a  series  of  public  meetings,  a  number  of  issues 
and  concerns  were  identified.  The  following  concerns  are  eval- 
uated i  n  the  EIS. 

•  What  roadway  alternatives  will  be  considered  for 
projects  M1299(l)  and  1212(4)?  Which  alternative 
will  be  selected  as  the  "preferred  alternative"  and 
ultimately  built?  When  will  the  projects  be  con- 
structed? What  will  the  construction  costs  for  each 
of  the  alternatives  be? 

•  What  would  the  impacts  be  to  the  road  and  street 
system  in  Bozeman  as  a  result  of  these  projects? 
Where  would  traffic  impacts  be  likely  to  occur?  What 
type  of  traffic  and  how  much  traffic  can  be  expected 
on  each  of  these  arterials  initially  and  in  the  de- 
sign year?  What  traffic  benefits  will  be  provided  by 
construction  or  improvement  of  these  urban  routes? 
Are  these  projects  consistent  with  local,  state,  and 
federal  planning  efforts? 

•  What  effects  will  the  construction  of  these  projects 
have  upon  the  immediate  project  areas?  Will  secon- 
dary development  be  stimulated  by  completion  of  a 
substantial  portion  of  an  arterial  "loop"  around  the 
City?  Will  the  projects  result  in  significant  noise 
impacts  and  decreases  in  local  air  quality?  Is  the 
loss  of  farmland  in  each  project  area  a  significant 
impact?  How  much  right-of-way  will  be  required  for 
each  project? 

•  What  provisions  will  be  included  in  the  design  to 
ensure  that  traffic  flows  smoothly  and  delays  will 
be  minimized  at  the  major  intersections  at  the  ter- 
mini of  each  project?  Will  pedestrians  and  bicycl- 
ists be  accommodated  by  the  alternatives?  Will 
access  be  restricted  along  the  roadway?  Will  on- 
street  parking  be  permitted? 

•  What  impacts  will  the  proposed  actions  have  on  the 
surface  and  groundwater  resources  in  the  project  ar- 
eas? How  will  impacts  to  the  Farmer's  Canal  along 
North  19th  Avenue  be  mitigated?  What  storm  drainage 
provisions  will  be  incorporated  into  each  project? 
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•  What  socio-economic  impacts  will  result  if  the  pro- 
posals are  constructed?  Will  any  particular  socio- 
ethic  group  be  affected  by  the  projects?  Will 
residential  or  commercial  relocations  be  required? 
If  so,  what  mitigation  will  be  provided? 

•  How  will  the  proposed  actions  affect  vegetation, 
fish,  and  wildlife  in  the  study  areas? 

•  Will  historic,  cultural,  or  recreational  resources 
be  affected  by  the  proposed  actions? 

In  addressing  these  concerns,  the  EIS  will  analyze  existing 
conditions  in  Part  III,  Affected  Environment,  and  identify  im- 
pacts in  Part  IV,  Environmental  Consequences.  Measures  to 
mitigate  the  identified  impacts  are  also  presented  in  this 
document . 


C.  Research  and  Documentation 

Data  used  for  the  EIS  analysis  Is  drawn  from  a  number  of 
sources,  containing  the  most  current  information  available.  In 
cases  where  required  Information  is  non-existent  or  not  proj- 
ect specific,  field  data  was  collected.  The  field  investiga- 
tions performed  for  this  EIS  Included:  machine  counts  of 
traffic  at  various  locations  on  the  city  street  system;  cul- 
tural resource  inventories  for  both  project  areas;  vegetation, 
fish  and  wildlife  studies  for  each  project  study  area;  and  a 
land  use  inventory  for  the  socio-economic  analysis.  Much  of 
this  document's  coverage  of  the  physical  and  socio-economic 
conditions  in  the  Bozeman  area  was  developed  from  existing 
reports.  These  sources  are  footnoted  in  the  text  of  the  EIS 
and  included  in  a  general  reference  list  in  Appendix  C. 

Mathematical  formulas  and  computer  modeling  techniques  which 
are  widely  used  to  assess  Impacts  are  also  employed  in  the 
EIS.  Such  procedures  are  commonly  used  to  Identify  air  qua  1 
ty,  noise,  traffic,  and  water  quality  impacts.  Where  appropr 
ate,  these  techniques  have  been  identified  and  referenced 
the  EIS. 


D.  Participants  and  Responsibilities 

A  number  of  agencies,  groups,  and  individuals  have  partici- 
pated In  the  writing  or  review  of  the  EIS;  and  several  will  be 
responsible  for  regulating  activities  associated  with  the  im- 
plementation of  each  project.  The  following  text  identifies 
the  major  participants  and  briefly  describes  the  responsibil- 
ities as  they  relate  to  this  EIS. 

FEDERAL  AND  STATE: 


Federal  Highway  Administration:  The  Federal  Highway 
Admin  I strat Ion  (FHWA)  Ts  The  federa 1  lead  agency  for  the 
Bozeman  Arterials  EIS  and  must  ensure  that  this  document 
meets  the  provisions  of  NEPA.  The  FHWA  provided  technical 
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guidance  during  tiie  preparation  of  this  document  and  re- 
viewed the  text  for  content  and  conformance  to  agency 
policies.  The  FHWA  also  administers  funding  for  the 
Federal  Aid  road  system. 

Montana  Department  of  Highways:  The  Montana  Department  of 
Highways  (MDOH)  is  the  state lead  agency  for  the  prepara- 
tion of  the  EIS.  MDOH  provided  technical  assistance, 
background  information,  legal  review,  and  numerous  sup- 
plemental studies  used  in  the  drafting  of  this  document. 
MDOH  administers  Montana's  allocation  of  Federal  Aid 
Urban  funding.  The  agency  was  also  responsible  for  se- 
lection of  the  Consultant  and  administration  of  the  con- 
tract detailing  the  required  work  items. 

Environmental  Protection  Agency  (EPA):  The  Montana  Office 
of  EPA  functioned  as  a  regulatory  agency  and  provided  a 
review  of  this  document  with  respect  to  the  Federal  Clean 
Air  Act  and  the  Federal  Water  Pollution  Control  Act. 

U.S.  Department  of  Agriculture,  Soil  Conservation  Ser- 
vice: This  agency  was  consulted  to  determine  if  prime  and 
unique  agricultural  lands  were  present  in  the  study  area. 
SCS  also  provided  guidance  to  ensure  the  provisions  of 
the  Farmland  Policy  Protection  Act  were  satisfied  and  as- 
sisted the  Consultant  in  determining  the  impacts  of  farm- 
land conversion  in  the  project  areas. 

U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Ser- 
vice: The  Fish  and  Wildlife  Service  was  consulted  in  ac- 
cordance with  Section  7(c)  of  the  Endangered  Species  Act, 
as  amended.  This  consultation  was  undertaken  to  determine 
if  any  f edera 1 1 y- 1 i s ted  threatened  or  endangered  species 
are  likely  to  occur  within  the  areas  affected  by  the  pro- 
posed projects. 

Montana  Department  of  Health  and  Environmental  Sciences 
(MDHES)~^  This  agency  serves  as  the  State '  s  regulatory  and 
enforcement  agency  for  air  and  water  quality  matters.  The 
MDHES  Air  Quality  and  Water  Quality  Bureaus  provide  a  re- 
view of  the  documents  to  ensure  that  the  projects  are 
consistent  with  the  Montana  and  Federal  Clean  Air  Acts 
and  Montana  Water  Quality  Standards. 

Montana  Historical  Society,  State  Historic  Preservation 
Office  (SHPO)  :  The  State  Historic  Preservation  Office  has 
the  responsibility  to  cooperate  with  and  advise  MDOH  when 
potential  historical,  archaeological,  or  cultural  re- 
sources may  be  affected  by  the  proposed  action.  If  the 
cultural  resource  survey  discovers  a  potentially  valuable 
property,  SHPO  will  be  consulted  and  will  seek  a  deter- 
mination from  the  Keeper  of  the  National  Register  as  to 
whether  or  not  the  site  is  eligible  for  inclusion  in  the 
National  Register  of  Historic  Places.  SHPO  also  reviews 
the  EIS  to  ensure  compliance  with  federal  regulations 
concerning  protection  of  such  resources.  If  cultural  re- 
sources are  adversely  affected,  SHPO  will  provide  guid- 
ance for  mitigation  of  impacts. 
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LOCAL  AGENCIES: 

City  of  Bozeman  and  Gallatin  County:  Numerous  city  and 
county  agencies  were  consulted  during  the  preparation  of 
the  EIS  to  obtain  information  concerning  rights-of-way, 
land  ownerships,  local  planning  and  zoning,  engineering 
standards,  utility  locations,  and  other  supplemental  in- 
formation. The  EIS  is  also  reviewed  by  representatives  of 
local  government  to  help  assure  that  the  analyses  and 
recommendations  are  consistent  with  city  and  county 
pol i  c  i  es  . 

Bozeman  Policy  Coordinating  Committee  (PCC)  :  PCC  is  made 
up  of  the  chief  executives  of  both  the  city  and  county, 
the  director  of  the  city-county  planning  board,  and 
administrators  from  the  MDOH.  The  committee  is  responsi- 
ble for  the  final  local  approval  of  system  revisions.  PCC 
approved  the  North  19th  Avenue  -  Oak  Street  and  Kagy  Bou- 
levard projects  and  determined  the  local  order  of  priori- 
ties for  projects  funded  through  the  Federal  Aid  Urban 
system . 

Bozeman  Technical  Advisory  Committee  (TAC):  TAC  is 
composed  of  technical  persons  from  the  city  and  county 
governments  and  the  Montana  Department  of  Highways.  In 
addition,  several  citizen  representatives  are  members  of 
the  committee.  The  purpose  of  TAC  is  to  provide  technical 
advice  to  PCC  and  direction  to  local  transportation  plan- 
ning efforts.  TAC  was  consulted  a  number  of  times  during 
the  preparation  of  the  EIS  to  obtain  input  regarding  the 
project  scope,  development  of  alternatives,  and  design 
features.  Members  of  TAC  will  review  the  EIS  for  content 
and  conformance  to  local  transportation  goals. 


THE  PUBLIC: 

Pub  lie  Part  i  c  i  pat  ion :  The  NEPA  process  is  intended  to  en- 
sure that  environmental  information  is  available  to  pub- 
lic officials  and  citizens  before  decisions  are  made.  It 
is  FHWA  and  MDOH  policy  that  decisions  shall  be  made  in 
the  best  overall  public  interest  and  that  agencies  and 
the  public  be  involved  early  enough  to  influence  techni- 
cal studies  and  final  decisions.  Numerous  opportunities 
for  public  comment,  both  oral  and  written,  were  available 
during  preparation  of  the  EIS.  A  formal  public  hearing  on 
the  draft  EIS  will  be  held  and  responses  to  all  substan- 
tive public  comments  received  on  the  draft  EIS  will  be 
included  in  the  final  document. 


THE  CONSULTANT: 

Robert  Peccia  and  Associates  (RPA):  Robert  Peccia  and 
Associates  of  Helena,  Montana,  was  retained  by  MDOH  to 
prepare  the  EIS  for  of  North  19th  Avenue  -  Oak  Street  and 
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Kagy  Boulevard.  It  is  the  responsibility  of  the  Consul- 
tant to  perform  research,  conduct  technical  studies,  hold 
public  meetings  during  the  preparation  of  the  EIS,  and  to 
prepare  and  print  the  EIS.  RPA  employed  additional  sub- 
contractors, as  needed,  to  provide  technical  expertise. 


Michael   S.   Davis,   Supervisor  Urban   Planning  Section, 
MOOH,  in  a  personal  communication  June  12,  1985. 


E.  Project  Funding  and  Priorities 

The  primary  funding  source  for  the  construction  of  projects 
M1299(1)  and  M1212(4)  is  the  Federal  Aid  Urban  System  Program. 
This  funding  source  is  derived  entirely  from  federal  high- 
way-user taxes  and  fees.  State  funds  needed  to  match  federal 
funding  are  derived  from  state  highway-user  taxes  and  fees 
such  as  motor  vehicle  fuel  taxes,  gross  vehicle  weight  taxes, 
and  motor  vehicle  registration  fees.  State  matching  funds  un- 
der the  Urban  System  Program  are  distributed  to  urban  cities 
of  over  5,000  population  based  on  the  ratio  of  each  city's  ur- 
ban population  to  the  total  urban  population  in  all  Montana 
cities  with  more  than  5,000  people.  The  Montana  Department  of 
Highways  typically  pays  for  all  costs  on  federal-aid  projects 
and  then  bills  the  Federal  Highway  Administration  for  the  fed- 
eral share  of  the  project  costs.  Currently  this  fund  is  accu- 
mulating at  approximately  $299,000  per  year  for  the  Bozeman 
urban  area.^  Federal  Aid  Urban  funds  are  the  funding  source 
for  the  preparation  of  the  Bozeman  Arterials  EIS  and  may  be 
the  only  funds  that  will  be  used  to  construct  Projects 
M1299(l)  and  M1212(4)  . 


^  Boteman  Tiansporlation  Plan,  Clete  Daily  and  Associ- 
stes,  Helena,  January  1962,  p.  48. 

■^  "Nomination  (or  Construction  ot  an  Additional  I  90  Inter 
change  at  North  19th  Avenue  Springhill  Road  West  of 
Bo2am«n ".  by  Botaman  PCC,  July  1,  1985. 


The  Bozeman  Transportation  Plan,  adopted  by  PCC  in  October, 
1982  at  the  recommendation  of  the  Technical  Advisory  -Commit- 
tee, identifies  11  projects  within  the  Bozeman  urban  area  that 
are  committed  to  be  constructed  or  are  in  the  planning  stages. 
Each  project  was  assigned  a  priority  for  implementation  and  a 
tentative  order  of  implementation  was  established.  With  the 
recent  completion  of  high  priority  improvement  projects  on 
19th  Avenue  and  Kagy  Boulevard,  other  urban  system  projects, 
specifically  projects  M1299(l)  and  M1212(A),  have  become  the 
number  one  and  two  priority  projects  in  the  urban  area.  The 
extension  of  North  19th  Avenue  to  Baxter  Lane  and  ultimately 
to  an  interchange  at  1-90  was  identified  in  the  plan  as  a  rec- 
ommended long-range  improvement  for  the  Bozeman  transportation 
system.^  The  Bozeman  PCC,  on  behalf  of  the  City  of  Bozeman  and 
Gallatin  County,  recently  submitted  a  nomination  to  MDOH  for 
construction  of  an  additional  1-90  interchange  in  the  North 
19th  Avenue  -  Springhill  Road  area.  PCC  has  also  indicated 
its  support  for  the  City  of  Bozeman's  attempt  to  acquire 
rights-of-way  and  construct  an  interim  roadway  on  Kagy  Boule- 
vard between  South  11th  and  South  19th  Avenues.  The  City  hopes 
to  undertake  the  project  as  soon  as  possible  and  in  a  manner 
that  is  consistent  with  the  improvement  plans  for  Kagy 
Bou 1 evard . 
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Part  I:  Purpose  and  Need 

A.  Description  of  Projects 

North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard  are  located 
on  the  northwest  and  south  sides  of  Bozeman,  respectively. 
These  projects  are  part  of  an  arterial  street  system  being 
developed  around  the  periphery  of  the  city  which  includes: 
Highland  Boulevard,  from  East  Main  Street  to  Kagy  Boulevard; 
Kagy  Boulevard;  19th  Avenue;  and  Oak  Street,  from  North  19th 
Avenue  to  North  Seventh  Avenue.  An  additional  arterial  cor- 
ridor is  being  considered  which  would  link  North  Seventh 
Avenue  with  Rouse  Avenue  via  Oak  Street  or  Tamarack  Street. 
Project  M1299(l)  includes  a  proposal  to  construct  a  new  road- 
way for  0.5  miles  of  North  19th  Avenue,  from  Durston  Road  to 
Oak  Street,  and  for  0.8  miles  of  Oak  Street,  from  North  19th 
Avenue  to  North  Seventh  Avenue.  Project  M1212(4)  proposes  to 
construct  or  improve  approximately  1.0  mile  of  Kagy  Boulevard, 
South  Third  Avenue  to  South  19th  Avenue.  The  location  of  each 
project  is  shown  in  Figure  1. 

The  boundaries  for  the  projects  were  determined  from  local, 
state,  and  federal  planning  efforts,  past  construction  proj- 
ects, and  the  availability  of  funding.  The  termini  for  project 
M1299(l)  were  determined  to  be  Durston  Road  at  the  south  end 
of  the  project  and  North  Seventh  Avenue  at  the  east  end  of  the 
Oak  Street  segment.  Durston  Road  was  the  northern  terminus  for 
an  extensive  reconstruction  project  on  North  19th  Avenue  that 
was  completed  in  1982.  North  Seventh  Avenue  is  a  major  north- 
south  arterial  which  provides  access  to  the  City  of  Bozeman 
from  1-90  and  U.S.  10.  Since  no  firm  route  location  or  com- 
mitted improvement  projects  exist  for  the  continuation  of  an 
arterial  corridor  eastward  to  Rouse  Avenue,  North  Seventh 
Avenue  was  determined  to  be  a  logical  terminus  for  the  pro- 
posed project.  The  boundaries  for  the  proposed  improvements  of 
Kagy  Boulevard  were  determined  to  be  South  Third  Avenue  and 
South  19th  Avenue.  South  Third  Avenue  is  the  western  terminus 
of  a  recently  completed  reconstruction  project  on  Kagy  Boule- 
vard. South  19th  Avenue  is  an  arterial  on  the  southwest  edge 
of  Bozeman  that  has  been  previously  upgraded  to  a  30-foot-wide 
roadway. 

Each  of  the  arterials  identified  for  evaluation  in  this  EIS 
are  elements  of  the  Bozeman  Federal  Aid  Urban  System.  North 
19th  Avenue  and  Oak  Street  have  been  designated  as  FAU  1201 
and  FAU  1202,  respectively.  North  19th  Avenue  was  placed  on 
the  Federal  Aid  Urban  System  in  197^,  and  Oak  Street  from 
Seventh  Avenue  to  19th  Avenue  was  placed  on  the  system  in 
1976.  Kagy  Boulevard  was  placed  on  the  Federal  Aid  Urban  Sys- 
tem in  197^  and  was  designated  as  FAU  1212.  The  section  of 
Kagy  Boulevard  between  South  3rd  Street  and  South  11th  was 
previously  Improved  to  a  2^-foot-wide  curbed  roadway  with  a 
90-foot-wIde  right-of-way  corridor. 
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Formal  motion,  Bozeman  TAC  at  its  April  4,  1 985  meeting. 


Additionally,  a  portion  of  North  19th  Avenue  extending  from 
Oak  Street  northward  to  Baxter  Lane  will  be  evaluated  in  this 
EIS.  Although  this  section  of  roadway  will  not  be  included  as 
part  of  project  M1299(l)  construction,  the  Federal  Highway  Ad- 
ministration, the  Montana  Department  of  Highways,  and  the 
Bozeman  TAC  determined  that  the  environmental  impacts  of  com- 
pleting  North  19th  Avenue  should  be  evaluated.  This  decision 
was  influenced  by  the  numerous  public  comments  received  during 
the  scoping  process  and  by  MDOH  intentions  to  develop  East 
Valley  Center  Drive  from  Jackrabbit  Lane,  south  of  Belgrade, 
to  its  intersection  with  Baxter  Lane  approximately  one-half 
mile  north  of  Oak  Street.  The  Bozeman  Policy  Coordinating  Com- 
mittee, at  the  recommendation  of  TAC,  also  identified  a  loca- 
tion at  North  19th  Avenue  -  Springhill  Road  as  a  desirable 
location  to  construct  a  future  1-90  interchange.  Since  there 
are  numerous  development  proposals  for  properties  in  North 
19th  -  Oak  Street  area,  it  is  prudent  to  consider  this  route 
in  the  Bozeman  Arterials  EIS. 


The  primary  objectives  of  these  street  improvement  projects 
are  to: 

•  Implement  the  recommendations  of  the  Bozeman  Trans- 


portation Plan  through  the  further  development  of  an 
arterial  street  system  around  the  City  of  Bozeman. 
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•Provide  serviceable  arterial  routes  with  design  fea- 
tures that  will  easily  accommodate  future  expansion 
in  developing  areas  of  Bozeman. 

•Provide  facilities  for  pedestrians  and  bicyclists 
where  none  exist  at  present. 

•  Rel  ieve  congestion  and  reduce  delays  at  major  inter- 
sections on  North  Seventh,  West  Main,  19th  Avenue, 
and  Durston  Road. 


B.  History  of  Projects 


Although  transportation  planning  in  the  Bozeman  area  has  rec- 
ognized the  need  for  roadway  improvements  on  19th  Avenue,  Oak 
Street  and  Kagy  Boulevard  since  the  late  1950's,  Projects 
M1299(l)  and  M1212(4)  have  relatively  brief  project  histories. 
These  projects  were  identified  as  committed  improvements  in 
the  Bozeman  Transportation  Plan.  Authorizations  to  proceed 
with  preliminary  engineering  for  improvements  to  Kagy  Boule- 
vard and  North  19th  Avenue  -  Oak  Street  were  granted  in  1978 
and  1983,  respectively. 

The  proposed  projects  are  part  of  the  continuing  development 
of  a  "loop"  system  of  arterials  consisting  of  Highland  Boule- 
vard, Kagy  Boulevard,  19th  Avenue  and  Oak  Street  which  will 
allow  traffic  movement  around  rather  than  through  the  City  of 
Bozeman.  This  concept  was  initially  proposed  in  the  "Arterial 
Streets  Plan"  prepared  in  1958  and  subsequently  updated  in 
1967.  Several  recent  construction  projects  in  the  Bozeman  ur- 
ban area  have  been  completed  or  initiated  for  the  purpose  of 
completing  this  perimeter  arterial  system.  These  projects  in- 
clude: Highland  Boulevard,  East  Main  to  Holly  Drive  (I985); 
Kagy  Boulevard,  Highland  Boulevard  to  South  Third  (I98A);  and 
North  19th  Avenue,  Babcock  to  Durston  Road  (1983).  These  proj- 
ects were  implemented  in  response  to  continued  residential  and 


Davis,  pers.  comm.  June  12,  1985. 


Planning  Studies,  Bozeman  Montana  Planning  Area  ■ 
Summary  Report,  Consulting  Services  Corp.  and  Theodore 
J.  Wirth  &  Assoc,  September  1967. 


Photo  1 

North  19th  Avenue  between  Durston  Road  and  Bab- 
cock Street  was  reconstructed  to  a  divided  two-lane 
roadway  in  1983.  This  view  from  Durston  Road 
depicts  the  typical  features  of  the  roadway  and  the 
adjacent  residential  development. 

24 


PURPOSE  AND  NEED 


Photo  2 

Typical  section  of  Kagy  Boulevard  east  of  South 
Third  Avenue.  This  project  was  completed  in  1 984. 
Note  the  installation  of  an  eight-foot  wide  bicycle 
path  at  right. 


commercial  development  in  and  adjacent  to  the  City  of  Bozeman. 
The  proposed  projects  offer  improvements  which  will  help  re- 
lieve congestion  within  the  city  and  facilitate  movement  be- 
tween 1-90,  U.S.  191  (FAR  50),  Montana  State  University,  and 
residential  areas  in  the  Gallatin  Valley. 


The  development  of  arterials  in  Bozeman,  particularly  North 
19th  Avenue  -  Oak  Street  and  Kagy  Boulevard  was  identified  in 
previous  transportation  planning  efforts.  The  Arterial  Streets 
Plan  developed  by  Wirth  &  Associates  identified  North  19th 
Avenue,  Oak  Street  and  Kagy  Boulevard  as  major  arterials. 
North  19th  Avenue  from  Oak  Street  to  Baxter  Lane  was  desig- 
nated as  a  collector  street.  The  "circumferential  route"  of 
primary  arterials  was  one  of  the  primary  concepts  of  the  plan. 
The  Bozeman  Transportation  Plan,  adopted  by  the  Bozeman  Policy 
Coordinating  Committee  in  October,  1982  at  the  recommendation 
of  Bozeman  TAC ,  classified  North  19th  Avenue  -  Oak  Street  and 
Kagy  Boulevard  as  minor  arterials  and  identified  projects 
M1299(l)  and  M1212(4)  as  priorities  number  three  and  number 
five,  respectively,  among  their  committed  improvement  proj- 
ects. With  the  completion  of  other  urban  projects  in  Bozeman, 
these  projects  have  since  become  the  number  one  and  two  prior- 
ities for  Federal  Aid  Urban  funded  projects.  The  Bozeman  Area 
Master  Plan,  adopted  by  local  governing  bodies  iTi  1 983 ,  i  n- 
corporated  elements  of  the  transportation  plan  including  road 
and  street  system  priorities.  Since  the  completion  of  the 
Bozeman  Transportation  Plan,  a  supplement  to  the  plan  was  pre- 
pared Tn  September , 1983  which  identified  funding  sources  and 
possible  funding  scenarios  for  committed  improvement  projects. 
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C.  Purpose  and  Need 


Gallatin  County  and  the  City  of  Bozeman  have  both  experienced 
significant  growth  in  recent  years.  The  county-wide  population 
increased  by  nearly  32^  from  1970  to  I98O;  however,  the  area 
surrounding  Bozeman  grew  by  more  than  60%  over  the  same  peri- 
od. The  City  of  Bozeman  grew  by  approximately  1 6%  during  the 
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1970's  indicating  a  trend  toward  suburban  growth.  Population 
projections  for  Bozeman  anticipate  that  the  city  will  grow  at 
a  rate  higher  than  the  previous  decade  due  to  the  large  amount 
of  residential  lands  that  have  been  annexed  in  recent  years. 
The  optimistic  economic  future  of  the  Bozeman  area  also  pro- 
vides support  for  projections  of  growth.  Much  of  the  optimism 
stems  from  the  fact  that  Bozeman  has  a  stable  economic  base  of 
agriculture,  manufacturing,  tourism,  retail  trade,  and  Montana 
State  University  and  offers  amenities  that  are  attractive  to 
additional  retail  and  high-tech  industries. 

Traffic  volumes  on  Bozeman's  road  and  street  system  have  in- 
creased significantly  in  response  to  community  growth  during 
the  past  ten  years.  Population  and  economic  projections  sug- 
gest that  community  growth  will  continue  at  a  steady  rate  in 
the  foreseeable  future.  Traffic  modeling  for  Bozeman,  which 
utilizes  these  socio-economic  parameters  as  primary  inputs  for 
projecting  future  traffic  volumes,  indicates  that  design  year 
traffic  (year  2008)  on  North  Seventh  Avenue  and  West  Main 
Street  will  be  approaching  50,000  vehicles  per  day.  The  pro- 
vision of  traffic  facilities  on  North  19th  Avenue  and  Oak 
Street  will  reduce  design  year  traffic  on  North  Seventh  Avenue 
and  West  Main  Street  by  more  than  10,000  vehicles  per  day.  The 
completion  of  Kagy  Boulevard  will  provide  traffic  relief  of 
between  6,000  and  9,000  vehicles  per  day  in  the  design  year  on 
Lincoln  Road  and  South  11th  Avenue,  which  currently  serve  as 
major  access  routes  to  Montana  State  University. 

Nearly  half  the  people  working  in  Bozeman  reside  outside  the 
city  limits,  and  the  agricultural  usage  of  lands  surrounding 
the  city  has  been  severely  impacted  by  the  continued  subdivi- 
sion and  development  of  these  adjacent  lands.  Development 
proposals  to  the  west  and  north  of  the  North  19th  Avenue  -  Oak 
Street  project  area  will  undoubtedly  have  a  significant  effect 
on  this  portion  of  Bozeman  in  the  near  future.  Annexation  of 
2A3  acres  directly  west  of  North  19th  Avenue  and  the  recent 
commerc i a  1 / i ndus t r i a  1  development  north  of  Baxter  Lane  are 
examples  of  the  changing  land  uses  in  the  project  area.  The 
Bozeman  Area  Master  Plan  has  designated  the  areas  adjacent  to 
North  19th  Avenue  and  Oak  Street  as  suitable  for  medium  densi- 
ty residential  development  with  light  industrial  uses  re- 
stricted to  the  area  north  of  Baxter  Lane.  The  Master  Plan 
also  recognizes  that  residential  development  (low-medium  den- 
sity) and  neighborhood  commercial  uses  are  suited  to  the  lands 
adjacent  to  Kagy  Boulevard.  Construction  of  the  University 
Square  Apartments  and  the  Campus  Square  Theaters  on  South  11th 
Avenue  in  recent  years  is  indicative  of  future  development  in 
this  area.  The  Montana  State  University  Master  Plan  for  Campus 
Deve 1 opmen t  recommended  that  Kagy  Boulevard  be  improved  as 
part  of  a  perimeter  circulation  network  aimed  at  creating  a 
pedestrian-centered  campus.*  This  development  concept  will 
eliminate  many  pedestrian-vehicle  conflicts  and  will  increase 
the  potential  for  public  access  to  university  facilities. 


^MSU  Master  Plan  tor  Campus  Development.  Office  of 
Facilities  Planning,  March  31,  1982,  p.  25. 


The  development  of  these  arterial  streets  in  Bozeman  will  have 
little  effect  on  alternate  modes  of  transportation.  The  near- 
est airport,  Gallatin  Field,  is  located  nine  miles  west  of 
Bozeman  in  Belgrade.  No  rail  passenger  service  or  mass  transit 
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service  (intra-city  bus  service)  is  available  in  Bozeman.  The 
construction  of  North  19th  Avenue  and  Oak  Street  will  provide 
an  alternative  route  for  truck  traffic  heading  south  via  1-90 
and  U.S.  191  through  the  Gallatin  Canyon.  This  route  will  not 
require  such  vehicles  to  travel  through  the  central  portion  of 
the  city  and  will  alleviate  the  need  to  execute  difficult 
right  turns  at  intersections  with  Main  Street. 

The  proposed  projects  will  provide  pedestrian/bicyclist  facil- 
ities on  or  adjacent  to  the  roadway.  The  provision  of  these 
design  features  is  especially  important  to  the  proposed  Kagy 
Boulevard  improvement  project  due  to  its  proximity  to  Montana 
State  University  and  the  pedestrian/bicycle  traffic  generated 
by  campus  activities.  Since  North  19th  Avenue,  Oak  Street,  and 
Kagy  Boulevard  have  been  designated  as  arterial  streets,  ac- 
cess along  the  roadways  will  be  limited  and  on-street  parking 
will  be  prohibited  except  for  emergency  situations. 

The  development  of  the  North  19th  Avenue  -  Oak  Street  segment 
of  Bozeman's  arterial  "loop"  will  lessen  the  current  traffic 
congestion  commonly  experienced  at  North  Seventh  Avenue  and 
Durston  Road  by  providing  an  alternate  route  around  the  in- 
tersection. The  extension  of  North  19th  Avenue  to  Baxter  Lane 
and  ultimately  to  an  1-90  interchange  should  lessen  traffic 
impacts  at  this  intersection  even  further.  Traffic  flows 
should  be  improved  and  delays  should  be  decreased  system-wide 
through  the  development  of  intersections  with  sufficient 
capacities  at  North  19th  Avenue  and  Durston  Road,  Oak  Street 
and  North  Seventh  Avenue,  and  South  19th  Avenue  and  Kagy 
Bou 1 evard . 


D.  Identification  of  Significant  Issues 

1.  Scoping  Meetings 

in  accordance  with  the  public  involvement  provisions  outlined 
in  the  National  Environmental  Policy  Act  (NEPA) ,  scoping  meet- 
ings were  held  on  February  20,  1985,  at  the  Gallatin  County 
Courthouse  in  Bozeman,  Montana,  specifically  to  identify  sig- 
nificant issues  or  concerns  that  relate  to  the  proposed  im- 
provements projects. 

The  afternoon  workshop  session,  which  was  held  in  the  Tax 
Appeal  Board  Room  of  the  Courthouse  from  2:00  to  5:00  p.m., 
provided  an  opportunity  for  interested  parties  to  discuss  the 
projects  on  an  informal  basis  with  representatives  of  the 
Montana  Department  of  Highways,  the  Federal  Highway  Adminis- 
tration, and  the  Consultant.  Approximately  ^0  people  attended 
the  three-hour  workshop  session.  A  substantial  portion  of 
those  attending  the  session  were  students  from  two  Montana 
State  University  Civil  Engineering  classes.  The  Consultant 
made  a  brief  presentation  describing  the  proposed  projects  and 
highlighting  issues  and  concerns  that  may  be  significant  dur- 
ing the  preparation  of  the  EIS.  A  number  of  questions  re- 
garding the  proposals  and  EIS  procedures  were  posed  by  the 
students  and  answered  by  the  Consultant,  in  addition,  several 
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landowners  or  their  representatives  attended  the  workshop  and 
outlined  development  plans  that  may  affect  the  project  areas. 

The  evening  meeting  commenced  at  7:00  p.m.  and  was  held  in  the 
Community  Room  of  the  Courthouse.  The  meeting  lasted  one  and 
one-half  hours  and  was  attended  by  approximately  50  people. 
The  Consultant  made  a  formal  presentation  which  detailed  the 
purpose  of  the  scoping  process,  the  major  work  items  and  the 
time  schedule,  and  the  initial  issues  and  concerns  that  may  be 
significant  to  the  EIS.  After  the  presentation,  oral  comments 
regarding  significant  project  issues  were  received  from  the 
audience.  Forms  were  also  provided  at  the  meeting  to  enable 
those  in  attendance  to  submit  written  comments.  Four  written 
comments  regarding  project  issues  or  concerns  were  received  by 
March  1 ,  1985. 

The  scoping  meetings  were  advertised  on  four  Bozeman  radio 
stations  (KBOZ,  KGLT,  KBMN,  and  KXXL)  and  in  the  local  newspa- 
per, the  Bozeman  Chronicle.  The  radio  advertisements  were 
announced  at  least  one  time  per  day  during  the  five  days  pre- 
ceding the  meetings  and  four  times  the  day  of  the  meetings  by 
each  station.  The  newspaper  advertisement  consisted  of  a  bor- 
dered announcement  published  on  the  two  Sundays  preceding  the 
meetings  and  again  on  the  day  prior  to  the  meetings.  The 
Montana  Department  of  Highways  also  sent  a  notice  of  the 
meeting  to  interested  agencies. 


2.  Review  of  Project  History 

The  Montana  Department  of  Highways  has  maintained  specific 
files  on  the  Kagy  Boulevard  (South  Third  Avenue  to  South  19th 
Avenue)  and  the  North  19th  Avenue  and  Oak  Street  projects 
since  the  late  1970's.  These  files  were  reviewed  to  determine 
the  evolution  of  each  project  and  to  determine  agency  concerns 
that  were  identified  through  the  distribution  of  a  "Notice  of 
Intent"  in  early  1984.  The  primary  contents  of  these  files 
were:  l)  letters  and  reports  prepared  by  the  Montana  Depart- 
ment of  Highways;  2)  minutes  from  meetings  of  the  Bozeman 
Technical  Advisory  Committee  and  the  Bozeman  Policy  Coordinat- 
ing Committee;  and  3)  letters  from  people  or  agencies  that 
would  be  affected  by  or  have  jurisdiction  on  the  projects.  All 
comments  and  agency  concerns  In  the  project  files  were  noted 
and  used  to  supplement  the  comments  received  during  the  public 
scoping  meetings  held  February  20,  1985. 

Prior  to  the  February  scoping  meetings,  agency  representa- 
tives and  the  Consultant  met  to  discuss  the  projects.  The 
issues  and  concerns  that  would  most  likely  be  important  to  the 
Kagy  Boulevard  and  North  19th  Avenue  -  Oak  Street  projects 
were  discussed  to  identify  potential  problems  or  specific 
study  needs,  in  addition,  the  Consultant  met  with  the  Bozeman 
TAC  to  outline  the  project  scope  and  time  schedule  and  to  ob- 
tain local  Input  regarding  significant  project  issues.  These 
agency  discussions  allowed  a  preliminary  list  of  significant 
issues  to  be  identified  and  used  to  stimulate  comments  at  the 
scop  i  ng  meet  i  ngs . 
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3.  Identification  of  Significant  Issues 

The  scoping  meetings  and  the  review  of  project  files  iden- 
tified a  number  of  issues  of  concern  to  local  officials  and 
residents  of  the  Kagy  Boulevard  and  North  19th  -  Oak  Street 
areas.  Issues  that  were  identified  through  the  scoping  process 
were  reviewed  by  the  Consultant  and  categorized  into  specific 
topics  that  can  be  logically  addressed  in  the  EIS.  It  should 
be  noted  that  the  selection  of  significant  issues  involves 
judgment  on  the  part  of  the  reviewer  and  that  the  selection 
and  ranking  of  issues  is  the  opinion  of  the  Consultant. 

The  following  table  summarizes  the  significant  Issues  that 
were  identified  as  a  result  of  the  scoping  procedures.  These 
issues  have  been  grouped  by  the  Consultant  according  to  their 
significance  to  each  of  the  proposed  projects. 


Table  No.  1 
Identification  of  Significant  Issues 


Relevant   Issues 


Major  Moderately  Minor 

Significant     Significant       Significant 

Issues  Issues  Issues 


Kagy   Boulevard: 

1 .  Extent  of  Right-of-Way  Acquisition 

2.  Pedestrian/Bicyclist   Facilities 
and   Safety 

3.  Storm  Drainage   Provisions 

4.  Effects  on   MSU    Facilities  and 
Campus  Areas 

5.  Access   Limitations 

6.  Noise   Impacts 

7.  Impacts  to   Possible  Trout   Habitat 

8.  Application  of  Section   4(f)   to 
MSU   Properties 

9.  Cultural    Resource   Investigations 


North   19th  Avenue  and  Oak  Street 


1 


9. 
10. 


Extension  of  North   19th   Avenue  to 

Baxter   Lane  and   1-90 

Traffic  Volumes  and   Intersection 

Traffic   Capacities 

Provisions   for  Truck  Traffic 

Irrigation   System   Impacts 

Farmland   Conversion 

Extent  of  Right-of-Way  Acquisition 

Storm   Drainage   Provisions  and 

Utility    Locations 

Noise    Impacts 

4(f)    Impacts  to  Smith   Farm   Property 

Impacts  to   Possible  Trout   Habitat 


Bozeman  Arterials 
1  .    Secondary   Development   Due  to  Com- 
pleting  Arterial   Links 

2.  Consistency   with   Bozeman   Area 
Planning 

3.  Time   Schedule  for  Project 
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A.  Meetings  on  Alternatives 

In  addition  to  the  scoping  meeting  held  in  February,  1985,  an 
afternoon  workshop  and  an  evening  meeting  specifically  ori- 
ented towards  discussion  of  roadway  alternatives  were  con- 
ducted on  April  10,  1985.  These  public  meetings  were  utilized 
to  discuss  the  results  of  the  previous  scoping  meetings  and  to 
obtain  comments  on  the  proposed  alternatives  selected  for 
evaluation  in  the  EiS.  Notice  of  the  meetings  was  advertised 
in  the  local  newspaper  (The  Bozeman  Chronicle)  and  on  four 
Bozeman  radio  stations  (KBMN,  KBOZ,  KGLT,  and  KXXL)  during  the 
week  preceding  the  meetings.  A  tape  recording  of  the  proceed- 
ings at  the  evening  meeting  is  on  file  with  the  Montana  De- 
partment of  Highways  in  Helena.  Oral  and  written  comments  on 
the  selected  roadway  alternatives  were  solicited  at  this  time. 
Seven  people  attended  the  workshop  session  and  2k  people  at- 
tended the  evening  meeting. 


B.  Alternatives  Selected  for  Evaluation 

The  alternatives  selected  for  evaluation  in  this  document  were 
developed  through  discussion  with  representatives  of  the 
Federal  Highway  Administration,  the  Montana  Department  of 
Highways,  City  of  Bozeman,  and  Gallatin  County.  Based  on  the 
input  obtained  from  these  agencies  and  through  the  scoping 
process,  several  initial  alternatives  for  each  project  area 
became  obvious.  These  alternatives  include  a  "no-build"  alter- 
native, which  must  be  analyzed  by  law,  and  continuations  of 
the  road  sections  adjacent  to  the  project  areas  on  North  19th 
Avenue  and  Kagy  Boulevard.  An  additional  consideration  for  the 
development  of  alternatives  was  the  proposed  City  of  Bozeman 
design  standards  for  arterial  and  collector  streets.  These 
standards  identify  the  right-of-way  widths  and  design  features 
that  the  City  of  Bozeman  hopes  to  implement  within  its  urban 
area.  Discussions  with  the  Bozeman  TAC  indicated  that  an  addi- 
tional alternative  consisting  of  a  two-lane  street  offset 
within  the  right-of-way  required  for  a  four-lane  roadway 
should  be  considered.  This  alternative  has  been  utilized  in 
other  portions  of  the  city,  most  notably,  for  the  recon- 
struction of  Highland  Boulevard. 

Since  initial  traffic  volumes  may  not  require  four-lane  facil- 
ities, the  alternatives  for  each  project  have  been  presented 
as  two-lane  roadways  with  corresponding  four-lane  versions. 
Typical  layouts  for  each  of  the  roadway  alternatives  con- 
sidered for  North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard 
are  illustrated  in  Figure  2  and  3,  respectively. 

All  construction  alternatives  will  require  additional  right- 
of-way  acquisition  along  North  19th  Avenue,  Oak  Street,  and 
Kagy  Boulevard  to  complete  right-of-way  corridors  sufficient 
to  accommodate  traffic  facilities.  It  is  the  desire  of  the 
local   government  and  the  highway  agencies   involved  in  the 
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projects  to  acquire  a  right-of-way  corridor  in  each  project 
area  that  will  allow  for  the  ultimate  development  of  four-lane 
facilities.  The  acquisition  of  such  corridors  is  desirable 
since  much  of  the  right-of-way  necessary  for  the  projects  lies 
in  relatively  undeveloped  areas  and  a  significant  cost  savings 
may  be  realized  if  all  necessary  right-of-way  is  purchased 
initially  rather  than  as  needed. 

Additional  amounts  of  right-of-way  will  be  required  from  both 
the  east  and  west  sides  of  the  proposed  alignment  of  North 
19th  Avenue.  Projections  of  future  traffic  indicate  that  a 
four-lane  facility  will  be  needed  by  the  design  year  on  this 
section  of  roadway.  It  is  also  desirable  to  include  design 
features  such  as  shoulders,  medians,  sidewalks,  and  boulevards 
within  the  right-of-way  to  provide  arterial  continuity  over 
the  length  of  North  19th  Avenue.  Therefore,  right-of-way  cor- 
ridors of  100  or  1l6  feet  will  be  considered  for  North  19th 
Avenue  in  the  EIS  evaluations.  Rights-of-way  presently  exist 
only  .at  the  east  and  west  ends  of  the  proposed  Oak  Street 
alignment.  However,  substantial  amounts  of  right-of-way  must 
be  acquired  to  accommodate  the  proposed  roadway  improvements. 
Although  projected  design  year  traffic  volumes  on  Oak  Street 
are  somewhat  lower  than  those  for  North  19th  Avenue,  it  is  ev- 
ident that  a  four-lane  facility  will  be  in  place  at  some  fu- 
ture date.  The  provision  of  design  features  identical  to  those 
included  with  the  North  19th  Avenue  alternatives  requires  that 
similar  right-of-way  corridors  be  evaluated  for  Oak  Street. 


A  right-of-way  corridor  sufficient  for  a  four-lane  roadway 
currently  exists  on  Kagy  Boulevard  between  South  11th  and 
South  Third  Avenues.  Varying  amounts  of  right-of-way  will  be 
required  from  both  sides  of  the  proposed  alignment  of  Kagy 
Boulevard  between  South  19th  and  South  11th  Avenues  to  supple- 
ment existing  rights-of-way.  Much  of  the  existing  right-of-way 
in  this  area  has  been  dedicated  to  ultimately  become  half  of  a 
90-foot-wide  right-of-way  corridor.  The  previously  completed 
section  of  Kagy  Boulevard  between  South  Third  Avenue  and 
Highland  Boulevard  utilizes  the  entire  90-foot-wide  right- 
of-way  corridor.  Therefore,  establishment  of  a  90-foot-wide 
right-of-way  corridor  Is  desirable  for  this  Kagy  Boulevard 
project . 

it  should  be  noted  that  the  City  of  Bozeman  has  already  estab- 
lished a  precedent  for  the  Initial  acquisition  of  rights-of- 
way  sufficient  to  accommodate  collector  and  arterial  streets 
in  developing  areas  of  the  community.  The  local  government  re- 
quires developers  of  lands  adjacent  to  the  city  to  dedicate  an 
equitable  amount  of  right-of-way  (typically  half  of  the  speci- 
fied amount)  as  a  condition  of  annexation.  This  situation  has 
already  occurred  In  the  North  19th  Avenue  project  area  as  the 
developer  of  the  Annie  Subdivision  was  required  to  dedicate 
rights-of-way  to  accommodate  improvements  on  North  19th  Avenue 
and  Durston  Road.  Similar  developer  dedications  of  right-of- 
way  may  occur  along  Oak  Street  and  North  19th  Avenue  between 
Oak  and  Baxter  Lane.  Since  funding  limitations  exist  for  both 
projects,  It  is  likely  that  staged  or  "add-on"  construction 
will  be  employed  to  develop  the  ultimate  design  for  the  traf- 
fic  facilities.   The   initial   acquisition   of   rights-of-way 
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ALTERNATIVE  NO.  2:  A  43-footwide  two-lane  street  consisting  of  12foot 
driving  lanes  in  each  direction  and  two  nine  and  one-halffoot  shoulders  that 
would  accommodate  emergency  parking  and  bicycle  traffic.  This  alternative 
would  also  include  five  foot-wide  boulevards  and  a  five-foot-wide  sidewalk  on 
eacfi  side  of  the  roadway.  The  alternative  is  similar  to  the  collector  street  stan- 
dard proposed  by  the  City  of  Bozeman. 


ALTERNATIVE  NO.  3: 

Two-Lane  Version:  A  91 -foot-wide  divided  two-lane  street  consisting  of  two 

17-foot  driving  lanes,  two  eight-foot  bicycle  lanes,  two  12-foo(  shoulders,  a 

17-foot  median,  and  a  six  and  one-half-foot  boulevard  and  a  five-foot  sidewalk 

on  each  side  of  the  roadway.  This  alternative  is  similar  to  the  portion  of  North 

19th  Avenue  between  Beall  Street  and  Durston  Road  that  was  recently 

reconstructed. 

Four  Lane  Version:  A  91  foot-wide  divided  four-lane  street  consisting  of  two 

Hfoot  driving  lanes,  two  1 2-foot  driving  lanes,  two  1 1-foot  emergency  park- 

inglbicycle  lanes,  a  17-foot  median,  two  6.5fooI  boulevards,  and  a  five-foot 

sidewalk  on  each  side  of  the  roadway. 


ALTERNATIVE  NO.  4: 

Two-Lane  Version:  A  66-foot-wide  divided  two-lane  street  consisting  of  two 
14-foot  driving  lanes,  two  12-foot  emergency  parking/bicycle  lanes,  a  14-foot 
median,  two  1 1-foot  boulevards,  and  a  five-foot  sidewalk  on  each  side  of  the 
roadway. 

Four-Lane  Version:  a  78-footwide  divided  four-lane  street  consisting  of  two 
1 2-foot  driving  lanes,  two  1 4-foot  driving  lanes,  a  1 4-foot  median,  two  six-foot 
bicycle/emergency  parking  lanes,  and  five-foot  boulevards  and  sidewalks  on 
each  side  of  the  roadway.  This  alternative  is  the  arterial  street  standard  pro- 
posed by  the  City  of  Bozeman. 


ALTERNATIVE  NO.  5: 

Two-Lane  Version:  a  32-foot-wide  two-lane  street  consisting  of  two  12-foot 
driving  lanes,  two  four-foot  shoulders,  a  five  foot  boulevard  and  a  five-foot 
sidewalk  on  one  side  of  the  roadway.  The  roadway  would  be  offset  in  the  right- 
of-way  to  provide  two  travel  lanes  and  a  shoulder  for  a  future  four-lane  facility. 
This  alternative  is  similar  to  the  section  recently  constructed  on  Highland 
Boulevard. 

Four-Lane  Version:  Two  additional  travel  lanes,  a  median,  boulevards,  and 
sidewalks  would  be  constructed  within  the  rightof  way  to  provide  a  section 
similar  to  the  arterial  street  standard  proposed  by  the  City  of  Bozeman. 


Typical  Roadway  Layout  For  Alternatives 

Graphics 


North  19th  Ave.  -  Oak  St. 

project  Ml 299(1) 


Figure  2 
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ATERNATIVE  NO.  2:  A  43-footwide  two  lane  street  consisting  of  1 2foot  driv- 
ing lanes  in  each  direction  and  two  nine  and  one-half-foot-wide  shoulders  that 
would  accommodate  emergencv  parking  and  bicycle  traffic.  This  alternative 
would  also  include  a  five  foot-wide  sidewalk  on  each  side  of  the  roadway.  This 
alternative  is  similar  to  the  standard  for  collector  streets  proposed  by  the  City 
of  Bozeman. 


ALTERNATIVE  NO,  3: 

Two-Lane  Version:  A  69-foot-wide  divided  two-lane  street  consisting  of  two 
12-foot  driving  lanes,  two  eight-foot  emergency  parking  lanes,  and  a  29-foot 
median.  In  addition,  the  section  includes  two  foorfoot  boulevards,  a  five-foot 
sidewalk,  and  an  eight-footwide  bicycle  lane  located  on  the  side  opposite  of 
the  sidewalk.  This  section  was  constructed  on  Kagy  Boulevard  between  South 
Third  Avenue  and  Highland  Boulevard. 

Four  Lane  Version:  A  69-foot-wide  four-lane  street  consisting  of  two  13foot 
driving  lanes,  two  12  foot  drivmg  lanes,  a  19-foot  median,  and  a  five-foot 
sidewalk  and  an  eight-foot  bicycle  lane  located  on  the  side  opposite  the 
sidewalk.  This  section  received  consideration  as  an  alternative  for  converting 
Kagy  Boulevard  east  of  South  Third  Avenue  from  a  two-lane  to  a  four-lane 
facility. 
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ALTERNATIVE  NO.  4: 

Two-Lane  Version:  A  62-footwide  divided  two-lane  street  consisting  of  two 
14-foot  driving  lanes,  two  10-foot  emergency  parking/bicycle  lanes,  a  14-foot 
median,  two  eight-foot  boulevards,  and  a  five-foot  sidewalk  on  each  side  of  the 
roadway. 

Four  Lane  Version:  A  78-foot-wide  divided  four-lane  street  consisting  of  two 
14-foot  driving  lanes,  two  12-foot  driving  lanes,  two  six-foot  bicycle/emergen- 
cy parking  lanes,  a  14-foot  median,  and  five-foot  backof-curb  sidewalks  on 
both  sides  of  the  roadway.  This  section  is  similar  to  the  arterial  street  standard 
proposed  by  the  City  ot  Bozeman  but  modified  to  fit  in  a  90-foot  right-of-way 
by  eliminating  the  five  foot  boulevards. 


ALTERNATIVE  NO.  5: 

Two-Lane  Version:  A  32-foot-wide  two-lane  street  consisting  of  two  12-fool 
driving  lanes,  two  four-foot  shoulders  and  a  five  foot  sidewalk  on  one  side  of 
the  roadway.  The  roadway  would  be  offset  in  the  right-of-way  to  provide  two 
travel  lanes  and  a  shoulder  for  a  future  four-lane  facility.  This  alternative  is 
similar  to  the  section  recently  constructed  on  Highland  Boulevard. 
Four-Lane  Version:  Two  additional  travel  lanes,  a  median,  boulevards  and 
sidewalks  would  be  constructed  within  the  right-of-way  to  provide  a  section 
similar  to  the  arterial  street  standard  proposed  by  the  City  of  Bozeman  but 
modified  to  fit  within  a  90foot  right-of-way. 


Typical  Roadway  Layout  For  Alternatives 

Graphics 


Kagy  Boulevard 

project  tv11212(4) 
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sufficient  to  accommodate  all  features  of  the  ultimate  design 
will  minimize  public  expense  and  will  help  avert  future  right- 
of-way  problems  in  the  project  areas. 

Boulevards  have  been  included  as  a  design  feature  of  many  of 
the  alternatives  evaluated  in  this  EIS  to  maintain  a  continu- 
ity in  design  between  adjacent  arterial  roadways  and  the 
proposed  projects.  The  City  of  Bozeman  has  employed  boulevards 
in  recently  completed  projects  on  North  19th  Avenue,  Kagy 
Boulevard,  and  Highland  Boulevard.  City  personnel  maintain 
that  the  boulevards  are  useful  as  snow  storage  areas  during 
the  winter  months.  Installation  of  boulevards  will  also  serve 
to  increase  the  distance  between  traffic-related  noise  and 
sensitive  noise  receptors. 

During  the  scoping  process,  it  was  determined  that  provisions 
should  be  made  to  accommodate  pedestrians  and  bicyclists. 
Therefore,  all  roadway  alternatives,  with  the  exception  of  the 
"no-build"  alternatives,  will  include  such  provisions.  Five- 
foot-wide  sidewalks  will  parallel  the  roadway  for  all  con- 
struction alternatives.  Crosswalks  are  proposed  for  all 
intersections  likely  to  be  signalized  within  the  design  life 
of  the  North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard  proj- 
ects. Additional  crosswalks  will  be  considered  on  Kagy 
Boulevard  in  the  vicinity  of  Reno  H.  Sales  Stadium  to  handle 
pedestrian  traffic  between  parking  areas  during  special 
events.  Design  considerations  for  bicycle  facilities  vary  by 
alternatives  and  range  from  use  of  the  road  shoulder  to 
separated  bicycle  lanes.  It  is  the  general  policy  of  the 
Department  of  Highways  to  include  street  lighting  as  a  safety, 
feature  whenever  raised  medians  are  utilized. 

Based  on  the  input  obtained  through  the  scoping  process  and 
the  data  collected  to  date,  the  Consultant  has  determined  that 
the  following  typical  sections  bracket  the  range  of  roadway 
alternatives  that  should  be  evaluated.  A  brief  description  of 
each  alternative  is  summarized  below. 

1.  North  19th  Avenue  -  Oak  Street  Alternatives 
Project  Ml 299(1) 

Alternative  No.  1  "No-Build"  Alternative.  This  alterna- 
tive would  not  require  any  change  to  the  project  area. 
The  right-of-way  that  has  been  acquired  for  the  improve- 
ment project  would  be  held  in  reserve  for  a  future  proj- 
ect or  so  1 d . 

Alternative  No.  2  ^  A3-foot-wide  two-lane  street  con- 
sisting of  12-foot  driving  lanes  in  each  direction  and 
two  nine  and  one-half-foot  shoulders  that  would  accommo- 
date emergency  parking  and  bicycle  traffic.  This  alterna- 
tive would  also  include  five-foot-wide  boulevards  and  a 
five-foot-wide  sidewalk  on  each  side  of  the  roadway.  The 
alternative  is  similar  to  the  collector  street  standard 
proposed  by  the  City  of  Bozeman. 
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Alternative  No.  3 

Two-Lane  Version:  A  91  ~'Poot-wi  de  divided  two-lane  street 
consisting  of  two  17-foot  driving  lanes,  two  eight-foot 
bicycle  lanes,  two  12-foot  shoulders/emergency  parking 
lanes,  a  17-foot  median,  and  a  six  and  one-half-foot  bou- 
levard and  a  five-foot  sidewalk  on  each  side  of  the  road- 
way. This  alternative  is  similar  to  the  portion  of  North 
19th  Avenue  between  Beall  Street  and  Durston  Road  that 
was  recently  reconstructed. 

Four-Lane  Version:  A  91-foot-wide  divided  four-lane 
street  consisting  of  two  lA-foot  driving  lanes,  two  12- 
foot  driving  lanes,  two  11-foot  emergency  parking/ 
bicycle  lanes,  a  17-foot  median,  two  six  and  one-half- 
foot  boulevards,  and  a  five-foot  sidewalk  on  each  side  of 
the  roadway. 

Alternative  No.  4 

Two-Lane  Version:  A  66-foot-wide  divided  two-lane  street 
consisting  of  two  l4-foot  driving  lanes,  two  12-foot 
emergency  parking/bicycle  lanes,  a  l4-foot  median,  two 
11-foot  boulevards,  and  a  five-foot  sidewalk  on  each  side 
of  the  roadway. 

Four-lane  Version:  A  78-foot-wide  divided  four-lane 
street  consisting  of  two  12-foot  driving  lanes,  two  1A- 
foot  driving  lanes,  a  l4-foot  median,  two  six-foot 
bicycle/emergency  parking  lanes,  and  five-foot  boulevards 
and  sidewalks  on  each  side  of  the  roadway.  This  alterna- 
tive is  the  arterial  street  standard  proposed  by  the  City 
of  Bozeman. 

Alternative  No.  5 

Two-lane  Version:  A  32-foot-wide  two-lane  street  consist- 
ing of  two  12-foot  driving  lanes,  two  four-foot  shoul- 
ders, a  five-foot  boulevard,  and  a  five-foot  sidewalks  on 
one  side  of  the  roadway.  The  roadway  would  be  offset  in 
the  right-of-way  to  provide  two  travel  lanes  and  a  shoul- 
der for  a  future  four-lane  facility.  This  alternative  is 
similar  to  the  section  recently  constructed  on  Highland 
Bou 1 evard . 

Four-Lane  Version:  Two  additional  travel  lanes,  a  median, 
boulevards,  and  sidewalks  would  be  constructed  within  the 
right-of-way  to  provide  a  section  similar  to  the  arterial 
street  standard  proposed  by  the  City  of  Bozeman. 

2.  Kagy  Boulevard  Alternatives 
Project  Ml 21 2(4) 

Alternative  No.  1  "No-Build"  Alternative.  This  alterna- 
tive would  not  require  any  change  to  the  grave  1 -surfaced 
or  2^-foot-wide  paved  roadway  that  currently  exist  in  the 
Kagy  Boulevard  project  area.  The  planned  arterial  link 
between  Highland  Boulevard  and  South  19th  Avenue  would 
remain   uncompleted.   The   right-of-way   that   has   been 
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acquired  for  the  improvement  project  would  be  held  in  re- 
serve for  a  future  project  or  sold. 

Alternative  No.  2  ^  43-foot-wide  two-lane  street  con- 
sisting of  12-foot  driving  lanes  in  each  direction  and 
two  nine  and  one-ha 1 f -foot-wi de  shoulders  that  would  ac- 
commodate emergency  parking  and  bicycle  traffic.  This  al- 
ternative would  also  include  a  five-foot-wide  sidewalk  on 
each  side  of  the  roadway.  This  alternative  is  similar  to 
the  standard  for  collector  streets  proposed  by  the  City 
of  Bozeman. 

Alternative  No.  3 

Two-Lane  Version:  A  69-foot-wide  divided  two-lane  street 
consisting  of  two  12-foot  driving  lanes,  two  eight-foot 
emergency  parking  lanes,  and  a  29-foot  median.  In  addi- 
tion, the  section  includes  two  four-foot  boulevards,  a 
five-foot  sidewalk,  and  an  eight-foot-wide  bicycle  lane 
located  on  the  opposite  side  of  the  sidewalk.  This  sec- 
tion was  constructed  on  Kagy  Boulevard  between  South 
Third  Avenue  and  Highland  Boulevard. 

Four-Lane  Version:  A  69-foot-wide  four-lane  street  con- 
sisting of  two  13~foot  driving  lanes,  two  12-foot  driving 
lanes,  a  19-foot  median,  and  a  five-foot  sidewalk  and  an 
eight-foot  bicycle  lane  located  on  the  side  opposite  the 
sidewalk.  This  section  received  consideration  as  an  al- 
ternative for  converting  Kagy  Boulevard  east  of  South 
Third  Avenue  from  a  two-lane  to  a  four-lane  facility. 

Alternative  No.  4 

Two-Lane  Version:  A  62-foot-wide  divided  two- 1 ane  street 
consisting  of  two  l4-foot  driving  lanes,  two  10-foot 
emergency  parking/bicycle  lanes,  a  lA-foot  median,  two 
eight-foot  boulevards,  and  a  five-foot  sidewalk  on  each 
side  of  the  roadway. 


Four-Lane   Version 


78-foot-wide   divided   four-lane 


street  consisting  of  two  l4-foot  driving  lanes,  two 
12-foot  driving  lanes,  two  six-foot  bicycle/emergency 
parking  lanes,  a  l4-foot  median,  and  f i ve-f oot-back-of- 
curb  sidewalks  on  both  sides  of  the  roadway.  This  section 
is  similar  to  the  arterial  street  standard  proposed  by 
the  City  of  Bozeman  but  modified  to  fit  in  a  90-foot 
right-of-way  by  eliminating  the  five-foot  boulevards. 

Alternative  No.  5 

Two-Lane  Version:  A  32-foot-wide  two-lane  street  consist- 
ing of  two  12-foot  driving  lanes,  two  four-foot  shoul- 
ders, and  a  five-foot  sidewalk  on  one  side  of  the 
roadway.  The  roadvjay  would  be  offset  in  the  right-of-way 
to  provide  two  travel  lanes  and  a  shoulder  for  a  future 
four-lane  facility.  This  alternative  is  similar  to  the 
section  recently  constructed  on  Highland  Boulevard. 
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Four-Lane  Version:  Two  additional  travel  lanes,  a  median, 
boulevards  and  sidewalks  would  be  constructed  within  the 
right-of-way  to  provide  a  section  similar  to  the  arterial 
street  standard  proposed  by  the  City  of  Bozeman  but  mod- 
ified to  fit  within  a  90-foot  right-of-way. 

An  alternative  incorporating  Transportation  System  Management 
(TSM)  improvements  was  not  included  for  evaluation  since  the 
North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard  projects 
primarily  involve  new  construction  through  areas  with  minimal 
or  no  traffic  facilities.  No  consideration  was  given  to  an  al- 
ternative including  mass  transit  because  such  services  are  not 
provided  by  any  local  government  or  private  agency. 

The  selection  of  a  specific  alternative  for  North  19th  Avenue 
-  Oak  Street  and  Kagy  Boulevard  is  the  joint  responsibility  of 
local  governmental  officials  (TAC  and  PCC)  ,  the  Montana  De- 
partment of  Highways,  and  the  Federal  Highway  Administration. 
Several  meetings  were  held  with  members  of  each  group  during 
the  preparation  of  this  draft  EIS  in  an  effort  to  identify  the 
most  appropriate  design  alternative  for  each  project  area. 
Repres(intat  i  ves  of  each  group  raised  a  number  of  concerns  that 
affect  the  selection  of  a  specific  roadway  alternative  for 
North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard.  These  con- 
cerns include: 

•  Funding  Limitations.  Currently,  Federal  Aid  Urban 
funds  appear  to  be  the  primary,  and  possibly  the  on- 
ly, source  of  funding  for  the  proposed  projects. 
Assuming  FAU  funds  will  comprise  the  sole  source  of 
project  funding  and  that  Bozeman's  annual  share  of 
the  funds  remains  constant  at  its  present  level, 
sufficient  funding  for  construction  of  North  19th 
Avenue  -  Oak  Street  will  not  be  accrued  for  approxi- 
mately 11  years.  The  completion  of  Kagy  Boulevard 
will  require  a  commitment  of  an  additional  five 
years  of  FAU  funding. 

•  Immediate  Need  for  the  Projects.  Local  development 
pressures,  particularly  in  the  North  19th  Avenue  - 
Oak  Street  area  have  manifested  themselves  in  an  im- 
mediate need  to  extend  traffic  facilities  into  the 
project  areas.  Development  in  the  project  areas  is 
contingent  in  part  on  the  access  improvements 
provided  by  the  roadways.  Additionally,  there  is  a 
need  to  provide  traffic  relief  on  portions  of  the 
existing  urban  road  system  such  as  Durston  Road  and 
North  Seventh  Avenue. 

•  Consideration  of  Stage  or  Interim  Construction.  I  t 
may  be  possible  to  stage  construct  or  build  some 
type  of  an  interim  traffic  facility  as  a  means  of 
reducing  initial  project  costs  and  satisfying  imme- 
diate traffic  needs  in  the  project  areas.  The  modi- 
fication or  deletion  of  some  design  features  from 
initial  construction  would  increase  the  affordabil- 
i ty  of  the  projects.  A  "downscop i ng"  or  phased  con- 
struction  approach   may   result   in   cost   savings 
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without  compromising  the  operation  of  the  traffic 
faci 1 i  ty . 

Discussions  regarding  these  issues  prompted  further  consid- 
eration and  evaluation  of  the  alternatives  by  each  decision- 
making group.  The  Bozeman  PCC,  in  a  formal  action  at  its 
January  23,  1986,  meeting,  recommended  that  the  draft  EIS  be 
circulated  without  the  designation  of  preferred  alternatives 
for  the  North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard 
projects  because  a  consensus  of  opinion  could  not  be  reached. 
Therefore,  all  alternatives  evaluated  for  projects  M1299(l) 
and  M1212(4)  are  under  consideration.  A  preferred  alternative 
will  be  identified  for  each  project  in  the  final  EIS;  however, 
the  selection  of  such  alternatives  will  be  made  only  after  the 
public  hearing  and  all  comments  on  the  draft  EIS  have  been 
eva 1 uated . 


C.  Access  Control 


Unrestricted  access  impedes  the  flow  of  traffic  and  endangers 
public  safety  on  high  design  traffic  facilities.  Therefore,  it 
is  necessary  and  desirable  to  limit  the  access  onto  major  ur- 
ban roadways.  Since  North  19th  Avenue,  Oak  Street,  and  Kagy 
Boulevard  have  been  designated  as  arterial  streets,  both  proj- 
ects are  proposed  to  be  constructed  as  limited  access  facil- 
ities with  emergency  parking  only.  The  Montana  Department  of 
Highways,  the  Federal  Highway  Administration,  and  the  Bozeman 
TAG  have  expressed  their  concurrence  with  this  design  pro- 
posal. The  Bozeman  PCC  formally  adopted  TAC '  s  recommendation 
of  limited  access  for  the  project  in  its  October  17,  1985 
action.  PCC  requested  that  the  Montana  Department  of  Highways 
and  the  City  of  Bozeman  jointly  develop  an  access  control  plan 
for  these  arterial  streets.^ 

The  access  control  plan  will  maintain  accesses  to  all  public 
side  street  intersections  and  alleys.  It  is  desirable  to  pro- 
vide access  only  to  private  residences  and  businesses  that 
cannot  gain  access  to  the  property  from  an  adjacent  street  or 
alley.  in  cases  where  the  only  possible  access  to  a  private 
parcel  is  directly  from  the  arterial  street,  a  single  access 
point  (driveway)  is  desirable.  After  an  access  control  plan 
has  been  developed,  the  Montana  Department  of  Highways  will 
attempt  to  acquire  access  rights  through  negotiations  with 
each  landowner.  The  negotiation  procedure  assures  that  land- 
owners will  be  compensated  for  any  changes  required  In  their 
access.^  The  authority  and  implementation  of  limited  access  is 
accomplished  by  a  resolution  passed  by  the  Montana  Highway 
Commission.  The  draft  EIS  public  hearing  will  be  the  only  pub- 
lic hearing  on  limited  access  for  North  19th  Avenue,  Oak 
Street,  and  Kagy  Boulevard  unless  additional  public  meetings 
are  conducted  by  the  City  of  Bozeman. 


'Formal  motion,  Boieman  PCC  at  its  October  17,  1985 
meeting. 


2  "Limited  Access  Highways      Questions  and  Answers" 
MDOH  pamphlet. 
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A.  Introduction 

The  environmental  impacts  associated  with  the  roadway  alterna- 
tives can  be  accurately  assessed  only  after  the  current  envi- 
ronmental conditions  of  the  study  area  have  been  identified. 
The  existing  environmental  conditions  were  generally  categor- 
ized for  purposes  of  analysis  into  the  physical,  biological, 
and  human  environment.  Cultural,  recreational,  and  visual  re- 
sources were  also  considered,  as  were  other  areas  or  issues 
determined  to  be  environmentally  sensitive.  Within  each  cate- 
gory, those  features  judged  to  be  significant  and/or  required 
by  regulations  were  addressed.  This  evaluation  process  re- 
quired reviews  of  current  literature  and  documented  studies 
and  utilization  of  information  received  at  public  meetings. 


B.  Physical  Environment 

1  Climate 

The  study  area  is  located  at  the  east  end  of  a  broad  river 
basin  drained  by  the  East  Gallatin,  Gallatin,  Madison, 
Jefferson,  and  Missouri  Rivers.  Local  topography  ranges  from 
approximately  ^,700  feet  in  elevation  on  the  valley  floor  to 
more  than  9,500  feet  in  the  mountains  surrounding  Bozeman. 
This  range  in  topographic  conditions  produces  considerable 
variations  in  climate  throughout  portions  of  the  Gallatin  Val- 
ley. The  prevalent  west  to  southwest  winds  flowing  over  the 
mountains  surrounding  the  valley  provide  the  highest  annual 
precipitation  in  the  Bridger,  Gallatin,  and  Madison  Ranges 
with  valley  areas  experiencing  much  lower  amounts  of  precip- 
itation. In  general,  precipitation  in  Bozeman  occurs  as  steady 
rains  during  the  spring  months  of  April  through  June,  inter- 
mittent showers  during  the  summer  and  fall  months,  and  as  snow 
fall  during  the  winter.  Mean  annual  precipitation  in  Bozeman 
is  approximately  l8.5  inches.  The  majority  of  the  precipita- 
tion In  valley  areas  occurs  during  the  growing  season,  whereas 
precipitation  in  the  mountainous  areas  occurs  throughout  the 
year. 

Temperatures  in  the  Gallatin  Valley  may  vary  significantly 
throughout  the  year.  Mean  annual  temperature  for  Bozeman  is 
approximately  kj,  degrees,  with  the  highest  recorded  tempera- 
ture being  112°F  and  the  lowest  recorded  temperature  being 
-53°F.  The  warmest  periods  of  the  year  typically  occur  during 
July  and  August  while  January  and  February  are  the  coldest 
months  of  the  year. 


2.  Geology  and  Soils 
a.  Geology 

The  Gallatin  Valley  is  part  of  the  Three  Forks  structural  ba- 
sin of  the  northern  Rocky  Mountain  physiographic  province.  The 
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Three  Forks  structural  basin  Is  characteristic  of  many  high 
i ntermounta i n  basins  of  the  province  and  was  probably  formed 
more  than  19  million  years  ago.  Since  that  time  (Miocene 
epoch),  the  basin  was  subjected  to  a  continuation  of  down- 
faulting  along  structural  boundaries  or  a  downwarping  of  the 
entire  basin.  Hundreds  of  feet  of  sediments  from  adjacent 
highlands  and  from  falling  volcanic  ash  were  deposited  in 
lakes  or  on  surface  areas  of  the  basin.  These  strata  consti- 
tute the  majority  of  the  valley  fill.  Extensive  erosion  of 
these  materials  occurred  as  a  result  of  surface  drainage  dur- 
ing late  tertiary  time  (less  than  five  million  years  ago).  A 
surface  layer  of  alluvium  was  deposited  over  much  of  the  basin 
in  recent  geologic  time  (less  than  10,000  years  ago). 

The  Bridger  Range,  a  high  mountain  range  located  northeast  of 
Bozeman,  is  composed  of  rocks  ranging  in  age  from  Precambrian 
to  Cretaceous  (four  billion  years  to  70  million  years  old). 
Faulting  along  the  west  side  of  the  Bridger  Range  is  believed 
to  have  elevated  the  range  with  respect  to  the  remainder  of 
the  Gallatin  Valley.  The  valley  is  bounded  on  the  south  by  the 
Gallatin  and  Madison  Ranges.  These  mountains  are  typically 
composed  of  Precambrian  gneiss  and  blocks  of  Paleozoic  and 
Mesozoic  rocks  (70  million  to  20  million  years  old)  which  have 
been  tightly  folded. 

The  geologic  formation  which  will  directly  be  encountered  as  a 
result  of  roadway  construction  on  North  19th  Avenue  -  Oak 
Street  and  Kagy  Boulevard  is  alluvial  fan  deposits.  This  mate- 
rial primarily  consists  of  silt,  sand,  gravel,  and  other  ma- 
terials deposited  as  outwash  from  adjacent  mountains.  This 
material  locally  varies  with  respect  to  bedding  thickness, 
porosity,  and  permeability. 

b.  Faults 

No  faults  are  known  to  exist  within  the  study  areas  for  the 
North  19th  Avenue  -  Oak  Street  or  Kagy  Boulevard  projects. 
Known  faults  lie  to  the  northeast  of  Bozeman  along  the  west 
flank  of  the  Bridger  Mountains  and  to  the  south  along  the 
front  of  the  Gallatin  Range. 

c.  Landforms/Solls 
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Roruld  J  Nadwornick,  Oislricl  Conservationist,  USOA  Soil 
Conservation  Service  in  a  personal  communication  FebrtiarY 
25.  1985 


The  soils  within  the  study  areas  are  associated  with  deposi- 
tional  landforms  resulting  from  fluvial  processes  in  nearby 
mountains.  The  silt,  sand,  and  gravel  materials  deposited  in 
alluvial  fans  at  the  base  of  the  mountains  has  been  modified 
over  time  by  climate,  topography,  and  organisms  to  form  the 
present  soils  found  in  the  project  study  areas.  The  geologic 
parent  materials  of  each  soil  grouping  determines  its  physical 
and  chemical  makeup  and  facilitates  predictions  of  soil  prop- 
erties, potentials,  and  limitations.  Three  soils,  Bozeman  silt 
loam,  Huffine  silt  loam,  and  Huffine  silt  loam,  poorly  drained 
phase,  have  been  identified  and  mapped  in  each  project  area. 
One  additional  soil,  Gallatin  silt  loam,  may  be  encountered 
during  construction  of  Oak  Street.  A  discussion  of  each  soil 
is  included  in  the  following  narrative 
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1)    BOZEMAN  SILT  LOAM  (North  19th  -  Oak  Street  and  Kagy  Bou- 
levard) 

This  soil  occurs  almost  exclusively  in  the  vicinity  of 
Bozeman  and  appears  to  have  developed  over  silty  lacu- 
strine deposits.  The  soil  is  dark  colored  in  areas  where 
organic  materials  once  accumulated  and  permeability  is 
slow.  The  soil  has  a  moderate  rating  for  load  bearing  ca- 
pacity and  frost  heave  potential.  Depth  to  bedrock  and 
groundwaters  is  greater  than  six  feet.  The  soil  is  pro- 
ductive and  well  suited  for  cultivation. 


2)  GALLATIN  SiLT  LOAM  (Oak  Street) 

This  soil  is  found  in  drainages  of  the  East  Gallatin 
River  and  typically  comprised  of  dark  brown  or  black  silt 
loam.  The  soil  is  moderately  permeable  and  may  have  a 
high  organic  content.  The  shrink-swell  potential  of  the 
soil  is  low,  and  the  frost  heave  potential  is  severe.  The 
soil  has  moderate  limitations  for  load  bearing  capacity. 
The  depth  to  bedrock  is  greater  than  six  feet;  however, 
groundwater  may  be  found  at  less  than  three  feet  in  lo- 
calized areas  of  this  soil. 

3)  HUFFINE  SILT  LOAM  (North  19th  -  Oak  Street  and  Kagy  Bou- 
levard) 

This  soil  is  found  extensively  in  the  Bozeman  area  and 
consists  of  silt  loam  with  varying  gravel  content  which 
influences  drainage  and  depth  to  groundwater.  The  soil 
may  have  a  seasonally  high  water  table  resulting  in  a  se- 
vere frost  heave  potential.  The  soil  has  a  moderate  to 
rapid  permeability  and  a  low  shrink-swell  potential.  The 
soil  is  very  productive  for  agricultural  uses. 


k)         HUFFINE  SILT  LOAM,   POORLY  DRAINED 
Street  and  Kagy  Boulevard) 


(North  19th  -  Oak 


The  poorly  drained  phase  of  the  Huffine  silt  loam  is 
found  in  the  shallow  sloughs,  depressions,  drainage  ways, 
and  the  broad,  low  flats  where  surface  or  groundwaters 
collect.  The  soil  is  similar  in  character  to  the  typical 
soil;  however,  it  may  be  shallower  and  contain  more  grav- 
el. Soil  limitations  are  similar  to  the  Huffine  silt  loam 
although  this  soil  may  become  locally  boggy  where  clay 
has  been  deposited  over  subsurface  gravels. 

d.  Prime  and  Unique  Agricultural  Lands 

Consultations  with  the  U.S.  Department  of  Agriculture,  Soil 
Conservation  Service  in  Bozeman  indicated  that  no  prime  or 
unique  agricultural  lands  exist  within  the  project  study  ar- 
eas. In  the  opinion  of  SCS,  the  Bozeman  and  Huffine  soils 
would  fit  into  the  classification;  however,  these  lands  are 
adjacent  to  or  part  of  the  City  of  Bozeman  and  have  been  des- 
ignated for  future  urban  development  in  the  Bozeman  Area 
Master  Plan.  Since  these  lands  are  currently  planned  or  will 
be  planned  for  development  activities  in  the  future,  SCS  does 


Nadwornick,  SCS.  pers.  coinni.  June  12,  1985. 
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not    recognize    them    as    farmlands.    Therefore,    the    Farmland    Pro- 
tection   Policy  Act    does    not    apply. 


3.  Water  Resources  and  Quality 

Both  surface  water  and  groundwater  resources  exist  in  the 
project  area.  Surface  water  courses  adjacent  or  traversing  the 
Oak  Street,  North  19th  Avenue,  and  Kagy  Boulevard  corridors 
consist  of  small  intermittent  or  continuous  drainages,  irriga- 
tion canals,  and  drain  ditches.  Groundwater  underlies  the  area 
at  shallow  to  moderate  depths.  All  surface  water  courses  in 
the  project  area  drain  northward  to  the  East  Gallatin  River. 

Flow  and  water  quality  data  exist  for  both  groundwater  and 
surface  water  resources  through  computer  files  and  published 
data  from  the  Montana  Department  of  Health  and  Environmental 
Sciences  (MDHES)  ,  Montana  Department  of  Natural  Resources  and 
Conservation  (MDNRC) ,  Unites  States  Geological  Survey  (USGS)  , 
and  the  Montana  Bureau  of  Mines  and  Geology.  This  information 
has  been  used  in  the  compilation  of  the  following  comments. 

a.  Surface  Waters 

The  surface  water  resources  in  proximity  to  the  project  corri- 
dors are  shown  in  Figure  4.  These  lie  within  the  East  Gallatin 
River  drainage,  a  tributary  to  the  Gallatin  River  and,  ulti- 
mately, the  Missouri  River.  The  waters  addressed  in  this 
section  are  those  that,  by  virtue  to  their  proximity  to  Oak 
Street,  North  19th  Avenue,  or  Kagy  Boulevard,  may  be  impacted 
by  the  proposed  project.  Other  outlying  surface  waters  can  be 
excluded  from  consideration  because  of  their  remoteness  from 
the  study  corridor  and  the  inability  of  project  area  drainage 
to  reach  them. 


1) 


EAST  GALLATIN  RIVER 


3  -Suftace  Water  Supply  of  the  US  11966  701  Peak  Flows 
in  the  Upper  Missouri  River  Basin ",  US  Dept  of  Interior, 
USGS,  1975. 


MDHES  "STORET"  compuler  tile  data  retrieval  August  26, 
1986 


The  East  Gallatin  River  is  formed  at  the  confluence  of  Rocky 
Creek  and  Bear  Canyon  Creek  approximately  three  miles  east  of 
Bozeman  and  flows  in  a  northwesterly  direction  to  join  the 
Gallatin  River  near  Manhattan.  The  East  Gallatin  River  is  des- 
ignated as  a  "B-2"  stream  with  respect  to  water  quality  by 
MDHES.  (A  definition  of  this  classification  is  contained  in 
the  glossary.)  Average  flow  in  the  East  Gallatin  at  Bozeman  is 
88.^4  cfs;  seasonal  runoff  peaks  as  high  as  1,2^0  cfs  have  been 
recorded . 

The  quality  of  the  East  Gallatin  River  is  documented  by  MDHES 
data.^  Suspended  solids  and  sediment  in  the  river  are  gener- 
ally low  except  during  major  runoff  events.  The  water  temp- 
erature is  consistently  low,  and  the  dissolved  oxygen  concen- 
tration remains  high,  supporting  a  substantial  trout  fishery. 
Trace  concentrations  of  heavy  metals  are  low.  Chlorides,  or- 
ganic salts,  coliform  organisms,  nitrates,  and  ammonia  are  all 
low  indicating  the  absence  of  appreciable  contamination. 


The   river   currently   receives   stormwater   runoff   from   the 
Bozeman  municipal  area,  and  the  Bozeman  municipal  wastewater 
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treatment  plant  discharges  to  the  river  northwest  of  the  city. 
Reconstruction  and  upgrading  of  this  plant  was  just  completed 
in  I98A  with  Environmental  Protection  Agency  (EPA)  assistance, 
and  the  plant  is  now  fully  capable  of  meeting  the  water  quali- 
ty requirements  of  its  MDHES  Discharge  Permit,  predicated  on 
the  statewide  stream  non-degradation  policy. 


2) 


PERMANENT  STREAMS  AND  DRAINAGES 


One  continuously  flowing,  unnamed  natural  stream  crosses  the 
project  corridors  about  midway  along  the  Oak  Street  alignment 
(see  Figure  4).  This  stream  is  small,  i.e.,  less  than  five 
cfs,  except  during  major  runoff  events  and  is  not  a  part  of 
the  headwaters  of  the  East  Gallatin  River  as  defined  by  the 
U.S.  Army  Corps  of  Engineers  for  Section  kOk  purposes.  Its 
channel  meanders  through  agricultural  grassland  and  pasture 
with  grassed  banks  and  a  bed  composed  of  mixed  soil  and 
gravel.  Water  quality,  while  previously  undocumented  due  to 
its  small  size,  appears  good  with  low  turbidity  and  tempera- 
ture. Measurements  taken  in  the  course  of  this  Investigation 
indicate  a  springtime  (April  30,  1985)  temperature  of  15°C,  a 
dissolved  oxygen  content  of  13.^  ppn^,  and  a  low  conductivity 
reading  indicating  minimal  dissolved  solids.  At  the  time  of 
these  measurements,  stream  flow  was  measured  at  one  cfs. 
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Channel  gradient  is  adequate  to  promote  good  stream  velocity 
and  prevent  stagnation  and  excessive  algae  growth.  The  absence 
of  prolific  algae  further  indicates  an  absence  of  pollution 
from  organic  sources.  The  water  quality  of  the  stream  appears 
at  least  equal  to  that  of  the  East  Gallatin  River  to  which  it 
dra  i  ns . 


3) 


INTERMITTENT  STREAMS  AND  DRAINAGES 


An  intermittent,  unnamed  drainage  crosses  the  west  end  of  the 
Kagy  Boulevard  alignment  in  the  Willow  Way  area  (see  Figure 
k) .  The  drainage  flows  only  seasonally  and  predominantly  car- 
ries runoff  from  adjacent  agricultural  land.  During  periods  of 
no  flow,  the  drainage  remains  damp  and  intermittently  boggy. 
Based  on  channel  size  and  configuration,  peak  runoff  flows  are 
not  sizeable.  This  drainage  does  not  constitute  a  part  of  the 
headwaters  of  the  East  Gallatin  River  by  Corps  of  Engineers' 
def  i  n  i  t  ion . 


Photo  3 

The  Farmers  Canal  parallels  the  proposed  alignment 
of  North  19th  Avenue  from  Durston  Road  to  Oak 
Street.  The  previous  project  on  North  19th  Avenue 
replaced  the  open  canal  with  a  piped,  underground 
conduit. 


No  water  quality  data  is  recorded  for  this  drainage,  and  the 
absence  of  flow  during  these  investigations  prevented  any 
field  determinations.  Based  on  similar  drainages  in  the  area, 
it  can  be  presumed  that  water  quality  varies  appreciably  and 
is  typical  of  agricultural  runoff  in  the  Bozeman  Valley. 


M 


FARMERS  CANAL 


The  Farmers  Canal  is  a  private  irrigation  canal  owned  by  the 
Farmers  Canal  Company.  The  canal  flows  northeasterly  from  the 
Gallatin  River  through  the  western  portion  of  Bozeman  to  its 
terminus  near  the  northwest  corner  of  the  city  (see  Figure  h) . 
Flow  in  the  canal  coincides  with  the  irrigation  season.  The 
canal  parallels  the  proposed  alignment  of  North  19th  Avenue 
from  Durston  Road  to  Oak  Street  and  parallels  the  proposed 
alignment  of  Oak  Street  between  North  19th  and  North  17th  Ave- 
nues. In  conjunction  with  the  canal,  several  headgates  and 
flow  distribution  structures  are  in  place  to  adjust  flows  and 
serve  adjacent  feeder  canals. 


■^^iWiiirtiill^Aiiaf-i 
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The  MDHES  classifies  the  water  as  "B-1".  (A  definition  of  this 
classification  is  contained  in  the  glossary.)  The  quality  of 
the  water  in  the  Farmers  Canal  is  documented  in  a  stormwater 
study  performed  by  Thomas,  Dean  and  Hoskins,  Inc.^  Total  sus- 
pended solids,  conforms,  nitrogen,  and  phosphorous  concentra- 
tions all  increase  as  the  canal  proceeds  northward.  Coliform 
organisms,  oil  and  grease,  ammonia  nitrogen,  and  total  phos- 
phorous periodically  exceed  EPA  Interim  Primary  Drinking  Water 
Standards  as  well  as  MDHES  water  quality  guidelines.  Nitrogen 
and  phosphorous  forms  undoubtedly  receive  some  contribution 
from  agricultural  fertilizer  sources.  The  canal  presently  re- 
ceives stormwater  runoff  from  adjacent  urban  areas  including 
curbside  inlets  along  the  previously  constructed  section  of 
North  19th  Avenue  south  of  Durston  Road. 


^"Stormwater  Master  Plan  for  the  City  of  Bozeman,  Mt.' 
Thomas,  Dean  &  Hoskins,  Inc.,  1982. 


5: 


MIDDLE  CREEK  IRRIGATION  DITCH 


The  Middle  Creek  Ditch,  which  is  similar  in  size  and  flow 
characteristics  to  the  Farmers  Canal,  crosses  Kagy  Boulevard 
just  east  of  the  eastern  project  terminus.  The  Middle  Creek 
Ditch  diverts  irrigation  water  from  Middle  Creek  southwest  of 
Bozeman  and  ferries  it  along  the  southern  edge  of  the  city 
before  re-entering  Bozeman  Creek  at  the  southwest  corner  of 
the  metropolitan  area  (see  Figure  k)  . 

While  data  is  not  available  for  chemical  water  quality  in  the 
Middle  Creek  Ditch,  it  is  likely  similar  to  the  Farmers  Canal 
recognizing  its  similar  source,  use,  and  local  development. 
Flow  in  the  ditch  is  seasonal,  and  a  number  of  peripheral 
feeder  canals  with  headgates  and  hydraulic  structures  exist 
along  its  length,  A  suitable  conveyance  structure  for  the 
ditch  is  already  in  place  beneath  the  recently  reconstructed 
portion  of  Kagy  Boulevard  and  should  remain  unaffected  by  the 
proposed  proj  ec t . 

b.  Groundwater 

The  project  corridors  are  underlain  by  alluvial  groundwater  at 
shallow  to  moderate  depths.  Alluvial  fans  and  outwash  from  the 
canyon  mouths  south  and  east  of  the  project  area  are  the  pri- 
mary source  of  the  aquifer  material.  Interbedded  lenses  of 
silt  influence  groundwater  distribution  and  circulation. 


Area  groundwater  levels  are  significantly  influenced  by  sea- 
sonal irrigation  and  fluctuate  between  20  or  more  feet  during 
non- i r r i ga t i on  items  to  less  than  ten  feet  during  periods  of 
widespread  irrigation.*  Groundwater  depths  along  the  Kagy  6 
Boulevard  corridor  tend  toward  the  deeper  end  of  this  range. 
Localized  topography  lends  some  variation  to  the  depth  of 
groundwater  occurrence:,  however,  absolute  groundwater  table 
elevations  are  relatively  uniform. 


Wastewater  Facility  Plan  lor  the  City  of  Bozeman.  Mt.' 
Thomas,  Dean  &  Hoskins,  Inc.,  1980. 


Municipal  water  is  distributed  to  water  users  along  the  proj- 
ect corridors  with  the  exception  of  the  American  SImmental 
Association,  Baxter  Lane  Subdivision,  and  Smith  and  Boylan 
farmsteads  where  private  wells  exist.  Other  active  potable 
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water    well    uses    do    not    exist    immediately    adjacent    the    project 
corr  i  dors . 


'MDHES  "STORET"  computer  file  data  retrieval  August  26, 
19B5. 


Area  groundwater  is  typically  of  low  to  moderate  hardness  and 
total  dissolved  solids,  low  iron  and  manganese  content,  and 
generally  contains  limited  natural  fluoridation.  Isolated  oc- 
currences of  elevated  nitrate  concentrations  are  recorded, 
perhaps  due  to  septic  system  malfunction.  The  low  hardness  and 
general  groundwater  quality  suggest  considerable  recharge  from 
the  peripheral  canyons  and  streams  as  would  be  expected  in 
this  alluvial  aquifer  situation. 


o 

""Boieman  Afea  Master  Plan",  Bozeman  CilyCounty  Plan 
ning  Board,  1985,  p.  3  25. 


"Bozeman  Area  Master  Plan"  p  4  10. 


Because  of  groundwater  considerations,  the  area  could  be  sen- 
sitive for  septic  tank  drainfield  construction.  Given  the 
availability  of  central  sewage  collection,  such  construction 
is  restricted  within  the  corporate  limits. 

c.  Sanitary  Sewers,  Water  Mains,  and  Storm  Drainage 

The  City  of  Bozeman  maintains  several  underground  pipe  util- 
ities for  the  transport  of  water  or  wastewater  within  both  the 
North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard  project  ar- 
eas. Since  much  of  the  area  adjacent  to  the  proposed  alignment 
of  North  19th  Avenue  and  Oak  Street  is  used  as  farmland,  city 
services  have  been  extended  only  to  those  areas  annexed  by  the 
city  and  developed  for  residential  purposes.  Likewise,  areas 
along  Kagy  Boulevard  to  the  west  of  South  11th  Avenue  typical- 
ly lack  city  services.  Since  numerous  development  proposals 
exist  for  lands  adjacent  to  the  project  areas,  annexations  and 
extensions  of  city  services  to  serve  the  developments  are 
1 i  kel y . 

The  City  of  Bozeman's  sewage  needs  are  fulfilled  by  a  system 
of  trunk  sewer  lines  which  are  connected  to  the  city's  sewer 
treatment  plant.  The  plant,  located  northwest  of  Bozeman,  was 
expanded  in  1983-8A  and  should  be  adequate  to  serve  a  year 
2000  population  of  36,000.  Several  major  sewer  lines  existed 
in  the  North  19th  Avenue  -  Oak  Street  area  including  15-inch 
lines  located  along  Durston  Road  and  North  17th  Avenue  and  a 
2A-inch  interceptor  sewer,  located  midway  between  North 
Seventh  and  North  19th  Avenue.  This  line  extends  from  Durston 
Road  northward  to  the  proposed  Oak  Street  alignment  and  con- 
tinues to  North  19th  Avenue,  Baxter  Lane,  and  ultimately  to 
the  wastewater  treatment  plant.  The  Baxter  Lane  interceptor 
and  the  Far  West  Trunk  are  wastewater  system  improvements  de- 
signed to  accommodate  growth  north  and  west  of  Bozeman.' 

Bozeman's  water  supply  is  taken  from  several  sources,  includ- 
ing: Lyman  Creek,  located  northeast  of  the  city;  and  Hyalite 
and  Bozeman  Creeks,  located  south  of  Bozeman.  The  Lyman  Creek 
distribution  reservoir  has  fluoridation  and  chlorination 
treatment  facilities.  The  Hyalite  and  Bozeman  Creek  sources 
also  have  full  scale  water  treatment  facilities  since  the 
completion  of  a  water  treatment  plant  with  filtration  and 
chlorination  facilities  in  1984.  A  ten-inch  water  line  runs 
east-west  along  Durston  Road  and  serves  residential  develop- 
ments in  the  North  19th  Avenue  -  Oak  Street  area.  A  water  main 
that  parallels  the  west  side  of  North  Seventh  Avenue  serves 
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the  residential  and  commercial  developments  at  the  east  end  of 
the  Oak  Street  corridor.  Along  Kagy  Boulevard,  a  six-inch 
water  line  provides  service  from  South  Third  to  South  11th 
Avenues.  A  new  eight-inch  water  line  was  recently  installed 
between  South  11th  Avenue  and  Willow  Way  to  serve  a  new  apart- 
ment complex  near  the  university. 

No  storm  drainage  facilities  exist  along  the  proposed  align- 
ment of  North  19th  Avenue  and  Oak  Street,  although  such  facil- 
ities do  exist  in  subdivisions  located  adjacent  to  the  project 
area.  An  existing  15-inch  storm  drainage  line  is  located  along 
Blackmore  Place  just  east  of  North  19th  Avenue  and  a  12-inch 
line  is  located  in  the  Royal  Vista  Subdivision  near  the  inter- 
section of  Oak  Street  and  North  Seventh  Avenue.  Recent  im- 
provements to  North  19th  Avenue  included  the  installation  of 
storm  drainage  facilities  between  Babcock  Street  and  Durston 
Road,  the  beginning  of  Project  M1299{l). 

The  Stormwater  Master  Plan  for  Bozeman  identified  two  loca- 
tions near  the  North  19th  Avenue  -  Oak  Street  project  area  for 

the      construction      of      stormwater      detention       ponds. ^°    The       first,     ^"'Stormwater  Master  Plan",  Thomas,  Dean  &  Hoskms,  inc., 
ji  ^         r      ^u         ^  •  -4.1  4.J  4-u^4-u  1980,  Plate  2  7. 

and  largest  of  the  two  areas,  is  a  site  located  south  of  the 
proposed  Oak  Street  alignment  and  adjacent  to  the  west  edge  of 
the  Royal  Vista  Subdivision.  The  plan  calls  for  a  310,000  c.f. 
detention  pond  designed  for  a  ten-year  storm  frequency.  A  sec- 
ond detention  pond  is  planned  for  an  area  to  the  north  and 
west  of  the  Intersection  of  North  19th  Avenue  and  Oak  Street. 
This  facility  would  have  a  capacity  of  approximately  90,000 
c.f.  and  be  designed  for  a  five-year  storm  frequency.  The 
smaller  facility  will  be  located  in  the  recently  annexed  Annie 
Subdivision,  and  the  developer  will  be  required  to  handle 
stormwater  as  per  the  Master  Plan.  Construction  of  the  de- 
tention ponds  will  be  completed  as  funding  allows  and  will 
ultimately  improve  water  quality  and  reduce  the  hazard  of 
downstream  flooding. 

Storm  drainage  facilities  along  Kagy  Boulevard  between  South 
Third  and  South  11  th  Avenues  are  primarily  located  at  major 
intersections.  The  most  recent  Kagy  Boulevard  improvement 
project  [M1212(1)],  resulted  in  the  installation  of  inlets, 
ditches  and  18-Inch  storm  drainage  piping  at  the  intersection 
of  Kagy  Boulevard  and  South  Third  Avenue.  Additional  facil- 
ities exist  near  the  Kagy  Boulevard  -  Greek  Way  intersection 
and  along  the  south  edge  of  the  MSU  campus.  Piping  ranging 
from  l8  to  21  inches  and  storm  drainage  inlets  are  located 
along  Kagy  Boulevard  between  Reno  H.  Sales  Stadium  and  South 
11th  Avenue.  Shallow,  open  ditches  are  adjacent  to  Kagy 
Boulevard  between  Willow  Way  and  South  19th  Avenue.  Storm 
drainage  facilities  (ditches  and  piped  conduits)  generally 
drain  to  the  north  and  east  toward  the  Middle  Creek  Ditch  and 
Bozeman  Creek  (see  Figure  k)  . 

d.  Floodplains 

Based  on  maps  of  flood  hazard  areas  for  the  City  of  Bozeman 
and  Gallatin  County  prepared  by  the  Federal  Emergency  Manage- 
ment Agency  (FEMA),  it  was  determined  that  none  of  the  project 
areas  lie  within  identified  100-year  floodplains  of  the  East 
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Federal  Emergency  Management  Agency,  Federal  Insurance 
Administration,  Flood  Hazard  Areas  tor  Gallatin  County. 
(maps) 


Gallatin  River  or  local  creeks.^^  These  maps,  which  were  pre- 
pared for  communities  participating  in  the  National  Flood 
Insurance  Program,  identify  the  study  areas  as  "Zone  C"  denot- 
ing areas  above  the  designated  floodplains.  As  participants  in 
the  program,  both  Gallatin  County  and  the  City  of  Bozeman  have 
adopted  floodplain  management  regulations  in  the  interest  of 
public  safety.  Although  the  floodplains  of  the  drainages  that 
cross  the  proposed  roadway  alignments  are  not  delineated  under 
the  flood  insurance  program,  they  are  important  to  the  imme- 
diate project  area  and  should  be  considered  in  the  design  of 
al  1  fac  i 1 i  t  ies . 


4.  Air  Quality 

a.  Dispersion  Meteorology 

The  City  of  Bozeman  is  located  near  the  eastern  edge  of  the 
Gallatin  Valley  at  an  elevation  of  approximately  4,800  feet 
above  sea  level.  The  floor  of  the  Gallatin  Valley  and  the  ad- 
jacent mountain  ranges  form  a  natural  "bowl."  In  addition  to 
topography,  several  other  factors  influence  the  air  pollution 
dispersion  potential  of  an  area  including:  wind  speed  and 
direction,  atmospheric  stability,  humidity,  barometric  pres- 
sure, the  mixing  depth  of  the  wind,  precipitation,  and  tem- 
perature. 

Under  certain  meteorological  conditions,  the  air  becomes  ex- 
tremely stable  and  the  dispersion  of  pollutants  from  the 
Gallatin  Valley  is  extremely  limited.  This  condition  Is  known 
as  an  Inversion.  Pollutants  released  during  Inversion  will  be 
trapped  and  concentrated  within  the  layer  of  stable  air.  An 
inversion  layer  that  occurs  at  or  near  the  surface  will  con- 
centrate pollutants  In  the  layer  below  or  near  the  source 
areas.  This  phenomenon  frequently  occurs  during  fall  and 
winter  months  and  Is  accentuated  by  the  confinement  created  by 
surrounding  mountains,  which  shelter  the  valley  from  the  wind 
and  allow  cold  air  to  drain  Into  the  valley  at  night. 

b.  Emission  Sources 


The  major  sources  of  total  suspended  particulates  In  the  Imme- 
diate Bozeman  area  are  particles  generated  by  residential  wood 
burning,  fugitive  dust  generated  along  unpaved  roads,  and 
re-entrained  dust  from  along  paved  roads  during  snow-free  pe- 
riods. Other  sources  of  TSP  in  the  Bozeman  area  include  ag- 
ricultural activities,  wind  erosion,  gravel  crushers,  asphalt 
plants,  and  automobiles.  Carbon  monoxide  Is  the  by-product  of 
the  incomplete  combustion  of  organic  fuels.  The  primary 
sources  of  carbon  monoxide  are  automobiles  and  residential 
wood  burning  during  the  winter  months. 

c.  Ambient  Air  Quality 

Standards  for  the  evaluation  of  air  pollution  levels  have  been 
adopted  by  both  the  federal  and  state  governments.  Federal 
standards  are  divided  Into  primary  standards,  which  when  ex- 
ceeded may  have  adverse  effects  on  human  health  and  secondary 
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standards,  which  when  exceeded  may  result  in  health  or  proper- 
ty damage.  The  Montana  standard  and  federal  primary  standard 
for  a  24-hour  average  of  TSP  reading  are  200  ug/m  (micrograms 
pollutant  per  cubic  meter  of  sampled  air)  and  260  ug/m  ,  re- 
spectively. The  federal  24-hour  secondary  standard  for  TSP  is 
150  ug/m  .  The  Montana  TSP  standard  for  an  annual  average  is 


_:> 


Federa 


TSP 


fo^ 
g/m  ,  re- 


primary  and  secondary  .standards 
include  an  annual  geometric  mean  of  75  ug/m  and  60  u 

It  should  be  noted  that  the  Montana  annual  stan- 
dard for  TSP  is  an  arithmetical  average,  not  a  geometric  mean 
as  employed  in  the  federal  standards.  All  short-term  standards 
are  not  to  be  exceeded  more  than  once  per  year. 


75  ug/m' 
i  nc 1 ude 
spect  i  ve ! y . 


Figure  5  depicts  the  locations  of  past  and  present  air  quality 
monitoring  sites  in  Bozeman.  Table  No.  2  contains  a  summary  of 
the  TSP  monitoring  conducted  at  these  sites  for  the  period 
from  1982-1984.  The  City  of  Bozeman,  with  the  assistance  of 
the  State  Air  Quality  Bureau,  recently  established  another  TSP 
monitoring  site  at  the  Hawthorne  School  on  Rouse  Avenue  and 
Mendenhall  Street.  Volunteers  will  take  daily  TSP  readings  to 
help  determine  the  effects  of  residential  wood  burning  on  lo- 
cal air  qua  1 i  ty . 
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^"Montana  Aif  Quality  Gala  and  Information  Summaiy  for 
1984",  MDHES  Air  Quality  Bureau,  July,  1985. 


In  order  to  determine  the  relationship  between  air  pollution 
and  meteorology  so  ambient  air  pollution  concentrations  may  be 
described  or  predicted,  both  air  quality  and  meteorological 
conditions  have  been  monitored  at  various  locations  in  Bozeman 
and  the  Gallatin  Valley.  The  Montana  Department  of  Health  and 
Environmental  Sciences,  Air  Quality  Bureau  and  the  Gallatin 
County  Health  Department,  in  a  cooperative  agreement,  maintain 
the  primary  sampling  site  at  the  City  Building  on  East  Main 
Street.  This  site  monitors  only  total  suspended  particulates 
(TSP)  .  Other  TSP  monitoring  sites  utilized  in  the  past  in- 
clude: Whittier  School,  located  east  of  the  intersection  of 
Durston  Road  and  North  Seventh  Avenue,  and  Traphagen  Hall 
located  on  the  MSU  campus.  Due  to  the  expense  and  manpower  of 
maintaining  these  latter  two  monitoring  sites,  sampling  has 
since  been  terminated.  The  Whittier  School  sampling  site  was 
established  in  1982  to  monitor  residential  wood  burning  im- 
pacts; however,  sampling  was  terminated  at  the  end  of  198't 
because  TSP  levels  were  well  below  federal  primary  and  secon- 
dary standards.  In  its  place,  the  Air  Quality  Bureau  proposed 
to  monitor  a  site  in  northeast  Bozeman  where  unpaved  roads 
have  caused  fugitive  dust  problems. ^^ 


Table  No.  2 

Total  Suspended  Particulates  (TSP) 
(Micrograms  per  Cubic  Meter) 

BOZEMAN   AIR  QUALITY   MONITORING   SITES 


Num. 

Max. 

2nd 

3rd 

Arith. 

Ceom. 

Site 

Obs. 

Obs. 

Max. 

Max. 

Mean 

Mean 

East  Main   City 

Bui 

jd 

ing 

1982 

52 

265 

180 

148 

67.4 

56.6 

1983 

46 

137 

136 

127 

67.7 

59.1 

1984 

30 

198 

179 

174 

81.1 

68.8 

Whittier  School 
1982 
1983 
1984 


Source:       Montana    Air    Quality    Data    and    Information    Summary    for    1984, 
MDHES  Air  Quality   Bureau,    July   1985. 


56 

143 

125 

124 

52.9 

47.3 

56 

118 

114 

107 

52.6 

47.2 

45 

202 

157 

152 

67.4 

57.1 

To     date,      no     air     quality     monitoring     has      been     done      in      the 

Bozeman     area    with     respect     to    carbon  monoxide     (CO),     nitrogen 

oxides    (no    ),    sulfur    dioxide    (S0„)    or  oxidants    (ozone). 
X                                                    2 

Monitoring    conducted    by    the    Gallatin  County    Health    Department 

and     the     Montana     Air     Quality     Bureau  at     the     East     Main     City 

Building     in     1982     indicated     that     the  federal     24-hour     primary 
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Standard  was  exceeded  only  once  during  the  year.  Both  the  East 
Main  City  Building  and  Whittier  School  sites  exceeded  the 
2A-hour  federal  secondary  standard  of  150  ug/m  during  the 
year.''^   In    1983,    the    federal    and    state   annual    standards    for    TSP    ^^  Montana  1 983  Network  Review",  mdhes  Air  Quality 

11^.  .1  ...  1  ^  •  TL  .  Bureau,  September  1983,  p.  73. 

were  not  exceeded  at  either  monitoring  location.  The  moni- 
toring site  at  Traphagen  Hall  on  the  MSU  campus,  while  still 
in  operation,  showed  low  TSP  concentrations  and  was  well  below 
federal  and  state  standards.  In  198^,  the  federal  secondary 
and  state  annual  standards  for  TSP  were  exceeded  at  the  East 
Main  City  Building  site. 

Amendments  to  the  Clean  Air  Act  in  1977  required  that  all 
areas  within  each  state  be  classified  with  respect  to  the  na- 
tional ambient  air  quality  standards.  Areas  which  do  not  meet 
the  specified  air  quality  standards  are  designated  as  non- 
attainment  areas.  Areas  that  have  ambient  air  quality  levels 
better  than  the  national  standards  or  which  cannot  be  classi- 
fied on  the  basis  of  available  information  or  are  referred  to 
as  attainment  (or  unclassified)  areas.  The  Bozeman  area  is 
designated  as  unclassified  for  TSP,  carbon  monoxide,  sulfur 
dioxide,  oxidants,  and  nitrogen  oxides.  Since  the  area  is  des- 
ignated as  unclassified  for  a  number  of  pollutants.  Prevention 
of  Significant  Deterioration  (PSD)  requirements  are  applicble. 
These  requirements  set  limits  for  increases  in  ambient  pollu- 
tion levels  and  established  a  system  for  preconstruct ion  re- 
view of  major  new  sources  of  pollution.  The  Bozeman  area  has 
been  designated  as  a  Class  II  area  by  these  requirements, 
which  allows  for  moderate,  well  planned  growth  and  permits 
some  decrease  in  ambient  air  quality. 

5.  Noise 

a.  Noise  and  Evaluation  Standards 

Although  all  transportation  modes  are  sources  of  noise,  high- 
way traffic  is  the  most  common  and  readily  apparent  of  the 
sources.  The  perception  of  highway  noise  depends  on  a  number 
of  factors  including  type,  volume,  and  travel  speed  of  vehi- 
cles; the  nature  of  the  area  in  which  the  noise  occurs;  the 
relationship  between  the  vehicle  and  the  roadway;  and  the  dis- 
tance from  the  roadway  to  the  noise  receptor.  The  transporta- 
tion-related impacts  of  noise  are  most  evident  when  evaluated 
with  respect  to  accepted  noise  standards. 

Noise  measurements  are  basic  to  the  use  of  any  noise  standard. 
The  decibel  (dB) ,  a  logarithmic  measure  of  sound  pressure,  is 
the  most  widely  accepted  unit  of  noise  measurement.  The  most 
frequently  used  measure  of  the  magnitude  of  traffic  noise  is 
in  units  of  dBA  (the  sound  pressure  levels  in  decibels 
measured  with  a  frequency  weighting  network  corresponding  to 
the  A-scale  on  the  standard  sound  level  meter).  Extensive  re- 
search developed  the  A-weighting  scale,  which  simulates  the 
hearing  characteristics  of  the  human  ear  by  de-emphasizing  low 
frequency  noise  components.  Higher  values  are  assigned  to 
noise  frequencies  that  are  the  most  annoying  to  humans.  Zero 
dBA  represents  the  threshold  of  hearing,  and  1^0  dBA  is  the 
threshold  of  pain  on  the  A-weighting  scale.  The  ear  typically 
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Fundamentali  and  Abatsment  of  Highway  Traffic  Noise, 
Doc.  1  pp.  4  &  7;  Doc.  2  pp.  72,  107.  125;  Doc.  3  p.  10; 
Doc.  5  pp.  19,  20;  US  DOT,  FHWA,  Septemfaet  1980. 


perceives:  a  sound  level  change  of  3  dBA  as  barely  noticeable; 
a  6  dBA  change  as  a  significant  increase;  a  10  dBA  change  as 
twice  as  loud;  and  a  20  dBA  change  as  very  much  louder 
Therefore,  areas  which  experience  an  increase  in  noise  levels 
of  at  least  10  dBA  may  be  seriously  impacted  by  the  new  traf- 
f  i  c  f ac  i 1 i  t  i  es . 


14 


The  standard  that  will  be  used  to  evaluate  traffic-related 
noise  and  potential  impacts  in  the  project  areas  is  the  FHWA 
noise  abatement  criteria.  The  FHWA  standards  are  presented  in 
terms  of  L  ^  noise  levels  (level  of  sound  exceeded  during  ten 
percent  of  the  analysis  period)  and  are  directly  applicable  to 
measured  and  predicted  levels.  The  L  .  standards  consider  not 
only  aosolute  noise  level  changes  but  also  that  changes  in 
noise  levels  may  be  of  varying  importance  and  dependent  upon 
ambient  noise  levels  and  existing  land  uses.  The  FHWA  noise 
abatement  criteria  for  specific  receptors  and  land  use  types 
are  presented  in  the  following  table. 


"^^Noise  Standards  and  Pfocedures,  PPM  90  2,  US  DOT, 
fHWA,  February  1973  and  "Noise  Abatement  Criteria", 
Federal  Aid  Highway  Program  Manual,  Vol.  7,  Chap.  7,  Sec. 
3,  August  9,  1982. 


Table  No.  3 

Noise  Abatement  Criteria  ^^ 

Design  Noise 

Level  (L,-) 

Description  of  Land  Use  Category 

1  u 
60  dBA 

A) 

Tracts  of  land   in  which   serenity  and 

(Exter  ior) 

quiet  are  of  extraordinary  significance 
and  serve  an  important  public  need  and 
where  the  preservation  of  those  qual- 
ities is  essential   if  the  area  is  to 
continue  to  serve  its  intended  purpose 

70  dBA 

B) 

Residences,  motels,  hotels,  public  meet- 

(Exterior) 

ing  rooms,  schools,  churches,  libraries, 
hospitals,  picnic  areas,  recreation  ar- 
eas, playgrounds,  active  sports  areas, 
and  parks 

75  dBA 

0 

Developed  land  properties  for  activities 

(Exterior) 

not   included   in  Categories  A  and   B 
above;  i.e.,  commercial  and  industrial 
development 

55  dBA 

D) 

Residences,  motels,  hotels,  public  meet- 

(1 nter  ior) 

ing  rooms,  schools,  churches,  libraries, 
hospitals  and  auditoriums 

Noise  sensitive  receptors  within  the  North  19th  Avenue  -  Oak 
Street  and  Kagy  Boulevard  areas  are  primarily  limited  to  the 
residential  areas  located  along  portions  of  the  proposed 
alignments.  The  Church  of  Christ,  located  north  of  Kagy 
Boulevard  near  its  intersection  with  South  19th  Avenue,  must 
be  considered  as  a  noise  sensitive  location.  Much  of  the 
vacant  land  west  of  North  19th  Avenue  and  north  of  Oak  Street 
is  planned  for  future  residential  development. 
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b.  Ambient  Noise  Levels 

The  three  major  components  of  highway  noise  are  engine  noise, 
exhaust  noise,  and  tire  noise.  These  are  dependent  on  speed, 
acceleration,  grade,  and  roadway  condition.  Engine  and  exhaust 
noise  are  the  primary  source  of  noise  for  vehicles  at  slower 
speeds,  and  tire/roadway  interaction  for  vehicles  at  higher 
speeds.  Large  diesel  trucks  produce  the  loudest  traffic  noise. 
Traffic  mix,  i.e.  the  number  of  automobiles,  medium  trucks  and 
heavy  trucks,  is  important  when  measuring  and  predicting  L.^. 
noise  levels,  since  each  type  of  vehicle  generates  a  different 
level  of  soundJ^ 

Noise  measurements  were  made  at  22  locations  along  the  arter- 
ial corridor  comprised  of  Highland  and  Kagy  Boulevards,  19th 
Avenue,  and  Oak  Street.  Measurements  were  made  at  these  loca- 
tions during  August,  1985,  using  a  microphone/tape  recorder 
and  a  sound  level  meter.  Figure  6  shows  the  location  of  the 
noise  monitoring  sites.  The  tests  were  performed  over  15- 
minute  periods  throughout  the  day  at  various  distances  from 
the  existing  or  proposed  roadway  centerlines.  Traffic  volumes 
and  composition  were  also  measured  for  the  test  period  at  lo- 
cations adjacent  to  existing  roadways.  Recorded  noise  for  each 
site  was  then  analyzed  with  a  noise  level  recorder  and  statis- 
tical distribution  analyzer.  The  analysis  of  the  noise  mea- 
surements  determined   existing   L.„   noise   levels   for   each 

1  0 
project  area. 
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Fundamentals  and  Abalemeni  of  Highway  Traffic  Noise, 
US  DOT,  FHWA,  September  1980. 


Figure  6 

Noise  Monitoring  Locations 
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User's  Manual:  Highway  Traffic  Noise  Prediction  Model 
SNAP  1.0",  US  DOT,  FHWA,  RD  78  129,  January  1979. 
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Predictions  of  the  present  noise  levels  were  also  made  using 
the  computerized  FHWA  Traffic  Noise  Prediction  Model  SNAP  1.0 
(Simplified  Noise  Analysis  Program).  The  model  utilizes  the 
existing  conditions  (i.e.,  distance  from  observer  to  source, 
traffic  volume  and  composition  a^verage  vehicle  speed,  etc.)  to 
compute  a  predicted  noise  level. 

predicted  L-.  noise   levels   is  ,   >.«  ~      

accuracy  of  tne  prediction  model.  If  the  comparison  indicates 
a  close  correlation  between  the  values,  the  prediction  of  fu- 
ture noise  levels  should  be  quite  accurate  for  the  study  ar- 
eas. Table  No.  k  shows  the  actual  measured  L.._  noise  levels 
and  the  SNAP  1.0  predictions  of  present  L  _  noise  levels. 


A  comparison  of  measured  and 
necessary  to  determine  the 


Table  No.  4 

Existing  L 

Noise  Levels 
10 

SNAP  1  .0 

Distance 

Measured 

P 

rediction  of 

Site 

from 

ho  ^BA 

Noise  Level 

Present   L,„  dBA     | 

No. 

Centerline 

N 

oise  Levels 

1 

53' 

54 

* 

2 

64' 

52 

* 

3 

132' 

53 

* 

^ 

110' 

51 

* 

5 

195' 

50 

* 

6 

50' 

50 

* 

7 

83' 

63 

61 

8 

84' 

62 

60 

9 

56' 

65 

61 

10 

78' 

62 

62 

11 

72' 

63 

61 

12 

88' 

62 

58 

13 

278'    E/240'    N 

55 

54 

^^ 

8T 

50 

* 

15 

125' 

50 

* 

16 

105'   W/214'    N 

55 

57 

17 

98' 

58 

57 

18 

424' 

51 

50 

19 

85' 

55 

56 

20 

63' 

56 

55 

21 

82' 

55 

53 

22 

65' 

54 

50 

*Traffic  vo 

iumes  too  low  or 

non- 

existent;    therefore. 

am 

oient 

noise  leve 

s  were  measured 

but 

no  computer  prediction 

made 

• 

The  measured  and  predicted  noise  levels  shown  in  Table  No.  k 
indicate  the  correlation  between  the  SNAP  1.0  computer  pre- 
dictions and  actual  noise  measurements  along  the  project  cor- 
ridors. A  three  to  four  dBA  difference  between  the  modeled 
noise  levels  and  the  measured  noise  levels  is  not  judged  to  be 
a  significant  variation.  It  is  evident  from  the  data  contained 
in  the  table  that  the  variation  between  predicted  and  actual 
noise  levels  is  within  the  acceptable  range.  Therefore,  the 
FHWA  noise  prediction  model  is  considered  to  be  accurate  for 
this  study . 
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C.  Biological  Environment 

1.  Vegetation 

Vegetation  in  the  North  19th  Avenue  and  Oak  Street  area  is 
typical  of  most  agricultural  lands  adjacent  to  Bozeman  and 
consists  of  plowed  or  fallow  cropland  and  pastureland.  Un- 
grazed  natural  drainage  ways  support  deciduous/riparian  vege- 
tation dominated  by  willow  (Sa 1 ix  sp. )  or  aspen  (Popu 1  us 
tremu 1 oi  des) .  Grazed  drainage  ways  and  irrigation  ditch  banks 
support  little  riparian  vegetation  except  grasses;  including 
smooth  brome  (Bromus  i  nermus)  and  rye  grass  (Agropyron  sp. )  , 
and  several  weed  species.  The  proposed  alignment  of  Kagy 
Boulevard  west  of  South  11th  Avenue  also  passes  through  culti- 
vated and  pasture  1 ands .  Vegetation  that  may  be  affected  by  the 
proposed  improvements  of  Kagy  Boulevard  include  some  stands  of 
mature  spruce  (P  i  cea  sp. )  and  Cottonwood  (Popu 1  us  de 1  to i des)  ; 
a  small  cattail  (Typha  sp. )  marsh  fringed  by  a  sedge  (Carex 
sp . )  meadow,  located  north  of  KXXL  radio  station;  a  variety  of 
willow  species;  and  snowberry  (Symphor  i  carpos  occ  i  denta lis) 
and  gooseberry  (R  i  bes  sp. )  shrubs.  Plant  species  identified  as 
being  rare  or  having  a  limited  distribution  in  Montana  are  not 
expected  to  occur  within  either  project  corridor. ^^  18 


Water  QualitylFisherieslVegetallonlWIIdlife  Studies",  for 
Project  Corridors,  OEA  Research,  Helena,  June  1985,  p.  2. 


2.  Fish  and  Wildlife 

Wildlife  in  the  semi-urban  areas  of  North  19th  Avenue,  Oak 
Street  and  Kagy  Boulevard  appears  to  be  limited  to  birds  and 
small  mammals  associated  with  agricultural  land,  deciduous 
riparian  habitat,  and  cattail  marsh.  Birds  observed  in  the 
riparian  habitat  along  North  19th  Avenue  and  Oak  Street 
include  the  common  snipe  (Cape  1  a  ga 1 1 i  nago) ,  red-winged  black- 
bird (Aege 1  a  i  us  phoen  i  ceuT)  and  ruffed  grouse  (Bonasa  umbel  - 
1  us) .  Birds  observed  in  the  cattail  marsh  along  Kagy  Boulevard 
include  the  common  grackle  (Quiscalus  gu  i  scu la),  song  sparrow 
(Me  1 osp  i  za  me  1 od  i  a)  ,  red-winged  blackbird,  and  common  snipe. 
Brown-headed  cowbirds  (Mol othrus  ater)  ,  magpies  (P  i  ca  p  i  ca)  , 
crows  (Coruus  brachy rhynochos)  ,  and  Brewer's  blackbirds 
( Euphagus  cyanocepha 1  us)  were  observed  in  pasture  and  crop- 
lands located  within  both  project  corridors.  Small  mammals 
found  in  all  project  area  locations  may  include  deer  mice 
(Permoyscus  maniculatus)  and  voles  (M  i  crotus  sp . )  . 

The  drainages  crossed  by  the  proposed  improvement  projects 
provide  limited  habitat  for  fish  species.  At  the  time  of  the 
field  investigations,  the  westernmost  of  the  two  drainages 
crossed  by  a  future  Oak  Street  was  dry.  The  eastern  drainage 
was  found  to  contain  an  abundant  source  of  organisms  that 
would  provide  an  excellent  source  of  food  for  trout.  The 
drainage  crossed  by  the  proposed  alignment  of  Kagy  Boulevard 
also  provides  habitat  for  fish  species.  It  is  not  known  at 
this  time  if  either  perennial  drainage  is  inhabited  by  fish 
species;  however,  the  Montana  Department  of  Fish,  Wildlife  and 
Parks  (DFWP)  believes  that  wild  trout  populations  may  exist  in 
one  or  more  drainages  affected  by  the  project.   The  landowner   '"oea  Research  studies,  p  i 
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adjacent  to  the  easternmost  Oak  Street  drainage,  in  conjunc- 
tion with  the  DFWP,  has  been  working  to  improve  habitat  and 
ultimately  plant  brook  trout  in  the  water  course. 


3.  Wetlands 

A  wetland  area  of  approximately  two  acres  in  size  is  located 
north  of  the  proposed  alignment  of  Kagy  Boulevard.  Only  a 
small  portion  of  this  wetland  {kO  feet  by  2^0  feet  or  0.22 
acres)  lies  within  the  proposed  90-foot-wide  right-of-way  cor- 
ridor for  the  roadway.  The  cattail  marsh  area  is  fringed  by  a 
sedge  meadow  and  provides  habitat  for  a  variety  of  willow 
species.  The  marsh  is  fed  by  an  intermittent  drainage  that 
carries  runoff  from  the  agricultural  lands  which  lie  to  the 
south  of  the  project  areas. 

The  wetland  is  not  of  sufficient  size  to  provide  prime  feeding 
or  nesting  grounds  for  waterfowl.  The  area  does  serve  as  gen- 
eral habitat  for  birds  and  small  non-game  animals  associated 
with  riparian  and  seasonally  wet  terrain.  The  wetland  area  af- 
fected by  the  Kagy  Boulevard  improvement  project  does  not  have 
a  significant  role  in  pollution  abatement  or  in  local  flood 
control  due  to  its  isolation  from  a  major  drainageway;  how- 
ever, the  marshy  area  does  have  the  capacity  to  retain  some 
water.  The  Kagy  Boulevard  wetland,  by  virtue  of  its  size  and 
location,  has  limited  recreational  value. 


D.  Human  Environment 

1.  Population 

U.S.  Bureau  of  the  Census  data  for  Gallatin  County  and  the 
City  of  Bozeman  indicates  that  both  jurisdictions  have  grown 
at  rates  higher  than  state  or  national  averages  during  recent 
years.  Gallatin  County's  population  increased  by  31.9^  from 
1970  to  1980,  while  the  City  of  Bozeman  increased  by  15.9% 
during  the  period.  Perhaps  the  most  notable  growth  figure  is 
that  the  population  in  the  jurisdictional  area  around  Bozeman 
(including  all  lands  within  3.5  miles  of  the  city  limits)  in- 
creased by  62.2%  during  the  1970's.  Population  increases  in 
the  city  and  county  are  primarily  attributable  to  immigration 
rather  than  a  natural  population  increase.  This  in-migration 
is  due  to  the  favorable  economic  conditions  in  the  Bozeman 
area    and  increased  enrollments  at  Montana  State  University. 

The  Bozeman  Area  Master  Plan  provides  the  most  recent  esti- 
mates of  population  for  Bozeman,  the  jurisdictional  area,  and 
Gallatin  County.  This  document  updated  the  I98O  Census  data 
and  contained  population  estimates  for  I983  and  1985  for  each 
political  entity.  Historic  populations  and  current  population 
estimates  for  Gallatin  County  and  the  Bozeman  area  are 
compiled  in  Table  No.  5. 
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Table  No.  5 

Population  and  Population  Projections  for  Bozeman 
Jurisdictional  Area,  and  Gallatin  County 


Percent 


1970     1980   Change   1983 


20 


1985 


20 


Bozeman  18,670 

Jurisdictional  Area     3,380 
Gal  latin  County        32,505 


21,6^*5  15.93%  22,it57  23,809 

5,483  62.20%   5,853   6,lA0 

ii2,865  31.90%    --    A7,151 


c.  Project  Area  Population 

The  U.S.  Department  of  Commerce,  Bureau  of  the  Census  has 
divided  the  urban  areas  of  Gallatin  County  into  large  enu- 
meration districts  and  smaller  block  groups  and  block  num- 
bering areas  for  statistical  purposes.  Since  the  project 
corridors  cross  a  number  of  these  demographic  units  and  many 
of  the  lands  within  each  corridor  are  currently  undeveloped, 
project  area  populations  are  difficult  to  allocate.  Therefore, 
a  one-quarter-mile-wide  corridor  bisected  by  the  proposed 
roadway  alignment  was  identified  for  each  project  area  and 
used  to  determine  a  population  estimate  for  the  immediate 
project  areas.  The  number  of  dwellings  were  identified  from 
recent  arterial  photography,  field  verified  and  multiplied  by 
current  occupancy  rates  provided  by  the  Bozeman  City-County 
Planning  Department.  Approximately  100  dwelling  units  were 
identified  within  the  North  19th  Avenue  -  Oak  Street  project 
area.  Based  upon  an  average  household  occupancy  rate  of  2.k 
persons  for  the  city,  it  is  estimated  that  2^0  people  reside 
within  the  immediate  vicinity  of  the  project.  Six  houses  and 
the  University  Village  Apartments  account  for  106  dwelling 
units  in  the  Kagy  Boulevard  project  area.  Based  on  an  average 
occupancy  rate  of  2.5^  persons  per  household  in  the  county  and 
2.k  for  apartments  in  the  city,  it  is  estimated  that  250  per- 
sons currently  reside  in  the  immediate  Kagy  Boulevard  area. 

Residential  growth  is  expected  to  occur  on  the  undeveloped 
lands  zoned  for  residential  use  adjacent  to  the  proposed  proj- 
ects. In  fact,  both  project  areas  are  mentioned  as  probable 
locations  for  growth  in  the  Bozeman  Area  Master  Plan.  There- 
fore, because  large  res i dent i a  1 1 y  zoned  vacant  land  areas  are 
available  and  because  development  proposals  are  currently  un- 
derway for  at  least  one-half  of  the  vacant  acreage,  population 
is  expected  to  grow  adjacent  to  the  project  corridors  over  the 
next  five  years.  The  rate  of  this  development  is  contingent  in 
part  upon  the  roadways  being  built,  the  availability  of  other 
public  services,  and  the  local  economy.  It  is  difficult  to 
predict  the  amount  of  growth  that  may  occur  in  these  vacant 
lands;  however,  it  is  likely  that  residential  growth  will  ex- 
ceed the  areawide  rate  previously  experienced  since  these 
lands  will  be  the  focus  of  future  development. 


20, 


"Bozeman  Are*  Master  Plan",  pp.  3-12  and  3-15. 
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b.  Population  Characteristics 

The  1980  Census  data  provides  an  indication  of  income  levels, 
age  distribution,  sex,  race,  and  the  number  of  persons  with  a 
physical  disability  in  the  neighborhoods  which  will  be  af- 
fected by  the  proposed  projects.  The  analysis  of  demographic 
characteristics  allows  for  special  consideration  of  minority, 
low  income  or  handicapped  persons  that  might  be  impacted  by 
the  proposed  action.  These  statistics  are  also  indicative  of 
pedestrian  activity,  automobile  use,  and  alternate  transporta-' 
tion  modes.  Figure  7  shows  the  project  areas  with  respect  to 
city  and  county  census  units. 


Figure  7 

Population  Census  Units 


Enumeration  District  I638  and  Enumeration  District  9902,  Blocl< 
Group  5  are  the  census  units  which  include  the  proposed  align- 
ment of  North  19th  Avenue  and  Oak  Street.  Enumeration  District 
9902,  Block  Group  5  includes  the  Blackmore  Place  -  North  17th 
Avenue  area  north  of  Durston  Road  and  east  of  19th  Avenue.  On- 
ly four  of  the  1,136  people  residing  in  the  district  were 
listed  as  minorities.  No  one  within  the  district  indicated  a 
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transportation  or  work  prohibitive  disability.  Three  percent 
of  the  residents  of  the  district  walked  to  work  and  two  per- 
cent carpooled.  A  group  of  elderly  persons  resides  at  the 
Gallatin  County  Rest  Home  located  adjacent  to  Durston  Road 
approximately  one-half  mile  away  from  the  proposed  alignments 
of  North  19th  Avenue  and  Oak  Street. 

Enumeration  District  I638  includes  the  county  areas  north  and 
west  of  the  proposed  alignments  of  19th  Avenue  and  Oak  Street. 
Since  this  area  is  not  within  the  city,  census  data  is  avail- 
able only  at  the  greater  County  Enumeration  District  level. 
The  most  notable  residential  area  in  the  district  is  the 
Covered  Wagon  Mobile  Home  Park  located  near  the  proposed  in- 
tersection of  North  19th  Avenue  and  Oak  Street.  Household  size 
in  Enumeration  District  I638  was  determined  to  be  2.5  persons 
per  dwelling.  Census  data  did  not  identify  any  minorities  or 
persons  with  disabilities  for  the  1,621  residents  of  the  dis- 
trict. Less  than  one  percent  of  the  respondents  indicated  they 
walk  to  work,  although  the  proximity  of  Bozeman  High  School 
suggests  students  in  the  area  may  walk  to  school. 

The  proposed  alignment  of  Kagy  Boulevard  passes  through  County 
Enumeration  District  16^0  and  City  Enumeration  District  990^, 
Block  Groups  6  and  7.  Enumeration  District  990^,  Block  Groups 
6  and  7  encompass  residential  areas  within  the  city  west  and 
south  of  the  University  along  Kagy  Boulevard.  This  area  con- 
tains a  major  apartment  complex,  the  University  Village  Apart- 
ments; however  census  data  for  Block  Group  6  does  not  reflect 
the  number  of  residents  in  the  area  due  to  the  recent  con- 
struction and  occupancy  of  the  complex.  Data  for  Block  Group  6 
indicated  that  76  people  lived  in  52  dwelling  units  at  the 
time  of  the  census.  This  yielded  a  well  below  average  house- 
hold size  of  1.5  persons  per  unit.  Six  minority  persons  were 
identified  within  the  area  and  no  respondents  listed  a  work  or 
transportation  disability.  Twenty-nine  percent  of  the  resi- 
dents stated  they  walked  to  work  and  19^  indicated  they  car- 
pooled.  It  is  likely  that  the  occupancy  rate  and  the  percent- 
age of  residents  that  walk  to  work  or  school  is  significantly 
higher  with  the  addition  of  a  large  group  of  students  residing 
at  the  University  Village  Apartments. 

Block  Group  7  exhibited  demographic  characteristics  similar  to 
those  in  Block  Group  6.  A  total  of  184  persons  lived  in  104 
households  In  this  area  near  the  west  end  of  the  Kagy  Boule- 
vard project  area.  The  occupancy  rate  for  this  area  was  1.76 
persons  per  dwelling  unit,  well  below  the  average  for  the  City 
of  Bozeman.  No  one  was  identified  as  having  a  work-related  or 
transportation  disability.  Seventeen  percent  of  the  respon- 
dents walked  to  work,  and  nine  percent  of  the  residents  in- 
dicated that  they  carpooled. 

Enumeration  District  1640  includes  a  large  unincorporated  area 
adjacent  to  the  southwestern  portion  of  the  city.  The  north- 
ernmost portion  of  the  district  includes  the  Willow  Way  and 
Alder  Court  residential  area  located  just  north  of  Kagy  Boule- 
vard. Data  for  this  county  district  may  be  less  indicative 
than  Block  Group  data  since  the  district  includes  a  much  larg- 
er geographic  area.    Enumeration  District  16^40  had  a  population 
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of  678  persons  in  1979  and  contained  no  minorities.  Household 
size  was  somewhat  larger  than  the  city  block  groups  at  2.5 
persons  per  dwelling  unit.  Only  two  percent  of  the  respondents 
walked  to  work  or  carpooled. 

2.  Housing  Characteristics 

The  total  number  of  housing  units  has  increased  with  popu- 
lation growth  in  Gallatin  County  and  the  Bozeman  area  during 
recent  years;  however,  the  number  of  housing  units  increased 
at  a  much  more  rapid  rate  than  the  city  or  county  populations. 
From  1970  to  I98O,  the  City  of  Bozeman  experienced  an  increase 
in  population  of  almost  1 6^  and  a  39%  increase  in  housing 
units.  Housing  unit  increases  for  Gallatin  County  and  the  ju- 
risdictional area  of  Bozeman  were  62.2%  and  101%,  respective- 
ly. These  figures  suggest  that  not  only  the  greatest  rate 
growth  has  taken  place  within  the  outskirts  of  Bozeman  but  al- 
so household  size  decreased  over  the  period. 

While  single-family  houses  are  the  predominant  housing  type, 
both  multi-family  and  mobile  home  development  increased  be- 
tween 1970  and  1980.  Development  proposals  for  vacant  lands 
adjacent  to  both  the  North  19th  Avenue  -  Oak  Street  and  Kagy 
Boulevard  project  areas  include  provisions  for  mul  t i -fami 1 y , 
modular,  and  mobile  homes. 

Housing  counts  taken  from  recent  aerial  photography  indicate 
approximately  100  units  are  located  within  the  project  corri- 
dor for  North  19th  Avenue  -  Oak  Street.  The  predominant  hous- 
ing type  within  the  corridor  is  the  mobile  home,  due  to  the 
location  of  the  relatively  densely  developed  Covered  Wagon 
Mobile  Home  Park  along  19th  Avenue  and  Oak  Street.  According 
to  the  Bozeman  Master  Plan  and  current  zoning  and  development 
proposals,  it  is  likely  residential  uses  along  the  corridor 
will  increase  and  consist  of  medium  to  high  density  housing 
including  modular,  mobile,  single-family  detached,  and  multi- 
fami 1 y  un  i  ts  . 


S^^f^rl 
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Photo  4 

The  University  Village  apartments,  located 
southwest  of  the  Kagy  Boulevard  South  11th 
Avenue  intersection  and  adjacent  to  MSU,  accounts 
for  most  of  the  housing  units  in  the  Kagy  Boulevard 
project  area. 
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Apartments , 


multi-family   structure,   the   University   Village 
is  located  near  the  Kagy  Boulevard  -  South  11th 
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Avenue  intersection.  The  remainder  of  the  housing  being  con- 
ventional single-family  houses.  Addition  of  56  units  at  the 
University  Village  Apartment  has  been  approved,  but  con- 
struction is  contingent  upon  the  improvement  of  Kagy  and  water 
line  improvements.  Montana  State  University  has  just  completed 
construction  of  90  new  married  student  housing  units  and  has 
razed  approximately  50  units  for  a  net  gain  of  approximately  01 

.  .  21  --  r  r  /      *' SiBVB  Lere,  Planning  Dirwtor,  Bozeman  City  County  Plan- 

n  U     units.  ning  Board,  in  personal  communicationj  February  1 3.  and 

20,  1985. 

Areawide,  the  demand  for  conventional  single-family  dwellings 
is  expected  to  grow  in  the  near  future,  while  the  demand  for 
other  types  of  housing  has  been  satisfied  and  is  expected  to 

taper  of  f  .^^  Accord  i  ng  to  a  local  realtor,  there  are    currently  22L„gp„s„mm.  February  13  and  20, 1 985. 
more  apartments  for  rent  in  the  Bozeman  area  than  there  have 
ever  been.  In  general,  the  housing  marl<et  has  slowed  over  the 

past  two  years  and  is  expected  to  remain  so  until  i  n  teres  t  23G,„g  cook,  realtor,  cookBeii  Realty,  ,n  a  personal  com- 
rates  are    lowered.   The  I98O  vacancy  rates  for  Gallatin  County   munication February 25, 1935. 
were  l4.6^  while  Bozeman  and  its  jurisdictional  area  were  7.]% 

and  7.9%,  respect  i  ve  1  y.^^  The  current  vacancy  rates  are  es-  24..bo„^3„  Area  MasterPian",p.  316. 
timated  to  be  1.5%  for  sale  units  and  7%    for  rental  units  in 

the  Bozeman  area}^  In  the  North  19th  Avenue  -  Oak  Street  area,  25L„e,p„3  .^^^February  13,  i985. 
h]Z  of  the  total  housing  units  in  Enumeration  District  9902, 
Block  Group  5  were  renter  occupied.  Nearly  three-fourths  of 
the  housing  units  in  CouRty  Enumeration  District  I638  were 
renter  occupied.  Renter-occupied  housing  also  predominates  the 
Kagy  Boulevard  area  near  the  University.  Only  five  percent  of 
the  housing  units  in  Enumeration  District  9904,  Block  Groups  6 
and  7  were  owner-occupied  in  I98O.  More  than  half  of  the  hous- 
ing units  in  County  Enumeration  District  l640  were  owner- 
occup  i  ed . 

a.  Property  Values  and  Sales 

Three  realtors  were  interviewed  and  the  current  "Homeseekers" 
guide,  a  publication  containing  local  real  estate  listings, 
was  examined  to  obtain  data  regarding  property  values  along 
the  project  corridor  and  to  determine  the  availability  of  sim- 
ilar housing  or  property  for  any  residents  or  business  re- 
located by  the  project.  In  addition,  assessed  values  (now 
called  "market  values")  were  gathered  for  all  properties 
fronting  either  project  from  the  Gallatin  County  Assessor's 
Office.  According  to  these  sources,  a  property  one-third  to 
one-half  acre  in  size  and  zoned  for  high  density  residential 
and/or  commercial  is  selling  for  approximately  $20,000.  Medium 
to  high  density  residential  property  is  selling  for  $7,000  to 

$13,000       per       acre       plus       SID       assessments  .^*   Pr  i  CeS        for       S  i  ng  le-    26MaryAckerman,  realtor,  CookBell  Realty  ma  personal  com 

family  conventional  homes  in  the  Blackmore  -  17th  area  are   mumcation  February  25, 1935. 
estimated  to  range  from  $55,000  to  $80,000.   U.S.  Bureau  of  27cook,  pers.  comm.  February  25,  1 985. 
Census   figures   for  owner-occupied   units   in   this  area      of 
Bozeman  indicated  a  similar  range  of  estimates.  There  were  no 
estimates  available  for  housing  in  other  areas.  Typical  rents 
varied  from  $100  to  $500  per  month  within  both  project  areas. 

The  availability  of  rental  units  and  houses  for  sale  is  cur- 

rently   exce  1  1  ent .''°  Accord  i  ng   to   the   latest   issue   of   the  28cook,  pers.  comm  February  25,  i985. 

Multiple  Listing  Service  publication,  Homeseekers,  there  is 

housing  available  ranqinq  in  price  from  $30,000  to  in  excess  oq 

r<^1^vA,^^r^•  -ri-  •  j  _ir>  29     ■''"Homeseekers",  Multiple  Listing  Service,  Vol.  12,  No.  3, 

or  >100,000  in  a  variety  or  locations  in  and  around  Bozeman.     March  1 985. 
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None  of  the  realtors  had  seen  any  evidence  to  date  that  prop- 
erty values  had  been  significantly  affected,  either  positively 
or  negatively,  by  the  Kagy  improvement  project  east  of  South 
Third  Street.  They  concurred  that  the  improvements  might  fa- 
cilitate growth  in  the  area  but  not  affect  property  values  to 
any  great  degree. 


3.  Land  Ownership  and  Land  Use 

a.  Land  Ownership 

The  majority  of  land  within  each  of  the  project  corridors  is 
privately  owned.  The  significant  exceptions  include  public 
ownership  of  the  MSU  campus  bordering  Kagy  Boulevard;  three 
quasi-public  church  ownerships  along  Kagy;  City  of  Bozeman 
properties  at  the  northeast  corner  of  North  19th  Avenue  and 
Durston  Road  and  North  Ninth  Avenue  Parl<;  and  the  Gallatin 
County  Rest  Home  property  bordering  the  proposed  Oak  Street 
al i  gnment . 

b.  Current  Land  Use 

Land  uses  east  of  North  19th  Avenue  and  between  Durston  Road 
and  Oak  Street  are  primarily  residential  although  some  small 
.businesses,  quasi-public  buildings,  agricultural  and  rural  va- 
cant land  are  also  evident  east  of  17th  Avenue  and  west  of 
North  Seventh  Avenue.  Property  along  North  Seventh  Avenue  has 
been  developed  almost  exclusively  for  business/commercial 
uses.  Properties  to  the  north  of  Oak  Street  and  west  of  North 
19th  Avenue  are  currently  in  agricultural  use. 

Land  uses  along  Kagy  Boulevard,  between  South  Third  and  South 
11th  Avenues,  are  public  and  quas i -publ i c ,  primarily  consist- 
ing of  the  Montana  State  University  campus.  Uses  are  primarily 
single-family  residential  between  South  11th  Avenue  and  South 
19th  Avenue;  however,  the  University  Village  Apartment  com- 
plex, church  properties,  and  a  small  commercial  area  catering 
to  MSU  students  are  also  located  in  this  area.  Lands  to  the 
south  of  Kagy  Boulevard  and  west  of  South  11th  Avenue  are 
vacant  or  used  agriculturally,  with  the  excepton  of  a  radio 
station  and  a  farmhouse  and  attendant  buildings. 

Both  the  North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard  ar- 
eas contain  vacant  lands  zoned  for  more  intensive  uses.  Cou- 
pled with  development  plans  discussed  below,  it  is  safe  to  say 
that  land  use  trends  along  both  project  areas  are  towards 
denser  residential  uses. 

c.  Future  Land  Use 

The  Bozeman  City-County  Planning  Director  was  interviewed  re- 
garding approved  or  proposed  developments  in  order  to  ascer- 
tain future  land  uses.  Those  proposals  that  have  been  approved 
will  obviously  develop,  but  the  rat«_  of  development  will  be 
dependent  in  all  cases  upon  the  timing  of  the  proposed  road 
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improvements  and,  in  some  cases,  on  the  extension  of  addition- 
al public  services.  Discussion  of  the  proposed  developments 
should  be  regarded  more  tentatively.  These  proposed  projects 
have  been  included  to  provide  an  indication  of  potential  land 
uses  in  the  project  areas;  however,  they  are  not  yet  approved 
and  implementation  is  subject  to  economic  conditions  and 
market  demands. 

Approved  uses  include  the  Annie  Subdivision,  a  2A3"acre  an- 
nexation of  the  property  which  lies  directly  west  of  North 
19th  Avenue  and  between  Durston  Road  and  Oak  Street.  The  Annie 
Subdivision  is  a  phased  proposal  to  develop  the  parcel  with  a 
mobile  home  park,  apartments,  and  res i dent i a  1 /of f i ce  build- 
ings. The  property  surrounds  a  ten-acre  school  site  to  be 
served  by  local  streets  and  a  multi-acre  park  site  fronting  on 
Oak  Street.  A  similar  multi-use  development  is  proposed  di- 
rectly north  of  this  property  and  adjacent  to  Baxter  Lane.  In 
addition,  two  proposals  have  been  initiated  to  develop  the 
properties  which  lie  directly  north  of  Oak  Street  and  east  of 
North  19th  Avenue  with  residential  and  commercial  uses.  Since 
much  of  the  land  adjacent  to  the  North  19th  Avenue  -  Oak 
Street  corridor  is  currently  undeveloped  and  under  large 
single  ownerships,  it  is  timely  and  desirable  to  establish 
access  controls  for  these  lands.  The  limitation  of  access  only 
to  the  most  desirable  locations  will  ensure  that  the  local 
street  network  will  function  effectively  well  into  the  future 
and  adjacent  properties  will  be  developed  as  planned.  A  major 
convention  center  has  been  proposed  for  the  area  east  of 
Seventh  Avenue  and  between  Oak  Street  and  1-90.  Industrial 
revenue  bonds  are  currently  being  sold  to  fund  this  project. 

Development  plans  for  the  Kagy  Boulevard  area  include  the  con- 
struction of  a  56~unit  addition  to  the  University  Village 
Apartments.  Additionally,  there  are  four  parcels  zoned  for 
multi-family  housing  directly  south  of  Kagy  Boulevard  and 
South  11th  Avenue  that  are  likely  to  develop  when  roadway  and 
utility  improvements  are  completed.  Montana  State  University 
has  proposed  a  100-acre  research  park  to  be  located  at  the 
southwest  corner  of  College  Street  and  South  19th  Avenue.  The 
University  has  requested  zoning  and  Planned  Unit  Development 
(pud)  approvals.  A  series  of  contemplated  campus  improvements, 
road  closures,  and  realignments  will  directly  affect  the  use 
of  Kagy  and  other  roads  surrounding  the  campus.  These  proposed 
improvements  will  be  discussed  in  subsequent  sections  of  this 
par  t . 

Highland  Boulevard,  located  east  of  the  Kagy  project  area,  has 
recently  been  upgraded  by  the  City  through  the  use  of  SID's  to 
provide  a  serviceable  arterial  to  an  arterial  route  on  the 
east  side  of  the  city.  This  route  will  provide  access  to  a  new 
community  hospital  being  constructed  near  the  intersection  of 
Highland  Boulevard  and  Ellis  Street. 

d.  Agricultural  Land  Use 

Several  parcels  to  the  south  and  a  major  portion  of  the  lands 
directly  north  of  the  proposed  alignment  of  Oak  Street  are 
currently  in  agricultural  use,  either  as  crop  or  pasture  land. 
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Photo  5 

Westerly  view  along  the  proposed  alignment  of  Oak 
Street.  Development  proposals  exist  for  the 
agricultural  lands  to  the  right  of  the  fenceline  shown 
in  the  center  of  the  photograph.  Note  the  location  of 
Covered  Wagon  Mobile  Home  Park. 


The  property  to  the  south  and  east  of  the  intersection  of  Kagy 
Boulevard  and  South  19th  Avenue  is  also  used  agriculturally. 
The  Federal  Farmlands  Protection  Policy  Act  requires  that, 
when  conversion  of  potentially  prime  or  unique  farmlands  may 
result  from  a  federally-funded  project,  impacts  be  reviewed 
and  mitigated  if  possible.  The  Soil  Conservation  Service  was 
contacted  to  determine  soil  type  and,  more  importantly,  ag- 
ricultural viability  of  these  properties  based  not  only  on 
soil  capability  but  other  social,  economic,  and  environmental 
factors.  The  District  Conservationist  determined  that,  even 
though  the  soils  in  each  project  area  are  important  for  farm- 
land and  possess  qualities  of  prime  or  unique  agricultural 
lands,  the  economic  factors,  proximity  to  Bozeman,  and  planned 
developments  will  have  a  significant  impact  on  the  continued 
agricultural  use  of  some  lands  in  the  project  areas. 
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The  Bozeman  Master  Plan  recognizes  the  importance  of  agricul- 
tural land  and  has  assessed  the  impact  of  overall  development 
in  the  Bozeman  area  on  the  local  agricultural  resource.  Ac- 
cording to  the  Plan: 


30"Bo2etnan  Area  Master  Plan",  p.  3-29. 


The  total  land  area  likely  to  be  taken  out  of  ag- 
ricultural use  and  developed  over  the  next  20  years 
will  have  little  effect  on  agricultural  production 
because  it  is  not  likely  it  will  total  more  than 
1,000  to  1,200  acres  in  the  jurisdictional  area. 
However,  several  thousand  acres  are  likely  to  have 
the  agricultural  use  potential  eliminated  or  severe- 
ly impacted  as  a  result  of  speculative  subdivision 
activity,  scattered  subdivisions,  and  dispersed  de- 
velopments . 


30 


The  intent  of  local  planning  and  zoning  has  been  set,  in  part, 
to  concentrate  development  within  the  1.0  mile  sewer  service 
area  where  density  of  development  is  greater  and  services  are 
more  readily  available  as  a  means  of  lessening  the  impacts  on 
agriculture  elsewhere  in  the  Gallatin  Valley.  All  lands  along 
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the  project  segments  are  within  the  City  of  Bozeman's  juris- 
d  i  ct  iona 1  area  . 

e.  Comprehensive  Planning 

The  1983  Bozeman  Master  Plan  was  prepared  to  provide  a  set  of 
goals  and  recommendations  as  to  how  the  City  and  its  surround- 
ing area  should  grow.  All  lands  within  the  North  19th  Avenue  - 
Oak  Street  and  Kagy  Boulevard  project  areas  are  covered  by 
this  plan.  Lands  adjacent  to  the  proposed  alignment  of  North 
19th  Avenue  and  Oak  Street  have  been  designated  as  suitable 
for  medium  density  residential  and/or  multiple  use  development 
with  the  exception  of  publicly-owned  lands  and  commercial 
areas  along  North  Seventh  Avenue.  All  private  land  along  Kagy 
Boulevard  adjacent  to  the  north  side  of  the  roadway  is  desig- 
nated as  medium  density  residential  and  the  MSU  campus  is  des- 
ignated as  public  land.  Private  lands  to  the  south  of  Kagy 
Boulevard  have  been  designated  for  multiple  uses  and  medium 
density  to  low  density  residential  uses.  The  proposed  actions 
are  consistent  with  transportation  planning  goals  of  the 
Master  Plan  and  are,  in  fact,  identified  as  high  priority 
projects  . 

Montana  State  University  has  also  prepared  a  Master  Plan  for 

Campus  Development  in  which  proposals  for  campus  improvements 

are  d  i  scussed  .31  Based  on  this  document  and  conversation  wi  th  31 -msu  Master  pian  for  campus  Deveiopmenr,  pp.  2230. 

MSU  administrators,  a  number  of  campus  development  plans  may 

affect  or  be  affected  by  the  proposed  road  improvements  on 

Kagy  Boulevard  between  South  Third  and  South  19th  Avenues. 

These     development     plans     are     summarized     be  low. •'^  32c,aig  Roioff.Oireclor  of  Administrative  Services,  MSU,  ma 

'^  ^  personal  communication  February  20,  1 985. 

•MSU  has  made  a  general  commitment  to  create  a  pedestrian- 
oriented  campus  through  the  closure  of  several  through 
streets  and  the  provision  of  perimeter  network  of  arter- 
ial roads.  Interior  campus  circulation  would  be  provided 
by  pedestrian  malls  and  service  drives.  This  move  would 
result  in  the  eventual  closures  of  11th  Avenue,  College 
Avenue,  and  Seventh  Avenue  within  the  campus  and  the  con- 
version of  these  streets  to  pedestrian  malls.  The  Museum 
of  the  Rockies  will  be  expanded  in  the  near  future  and 
would  ultimately  be  served  by  a  southern  extension  of 
Greek  Way. 

•  MSU's  proposal  to  enlarge  the  Engineering  Building  at  the 
corner  of  Grant  and  Seventh  Avenue  would  substantially 
alter  this  portion  of  the  campus.  The  1985  Legislature 
did  not  authorize  funding  for  the  project;  however,  a 
funding  proposal  will  again  be  prepared  for  the  198?  leg- 
islative SeSSi  on  .  ^•^Rololf,  pers.  comm  February  20,  1985. 

•  Establishment  of  a  permanent  access  to  the  high  tech  firm 
located  adjacent  to  the  southeast  corner  of  the  campus. 
This  action  would  result  in  closure  of  the  firm's  access 
at  South  Seventh  Avenue  and  Kagy  Boulevard  and  would  re- 
quire that  alternate  access  be  provided  from  an  extension 
of  South  11th  Avenue,  south  of  the  stadium  and  track  com- 
plex. 
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•  Additional  paving  of  the  Fieldhouse  parking  lot  is  a 
long-term  campus  improvement. 

•  A  strip  of  boulevard  trees  has  recently  been  planted 
along  the  north  side  of  Kagy  between  Seventh  and  11th  Av- 
enues. These  trees  were  planted  with  the  knowledge  that 
additional  right-of-way  for  Kagy  Boulevard  exists  to  the 
south  of  the  existing  roadway. 

Two  other  considerations  supported  by  the  University  are  pe- 
destrian and  bikeway  improvements  along  Kagy  Boulevard  and  the 
implementation  of  temporary  traffic  control  measures  to  facil- 
itate special  events  traffic  departing  from  parking  areas  near 
Reno  H.  Sales  Stadium  or  the  Fieldhouse. 
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Ure,  pers.  comm.  February  13.  and  20,  1985. 


f.  Zoning 

Zoning  designations  are  either  currently  consistent  with  the 
land  use  designations  or  are  contemplated  to  be  so  within  the 
next  five  years.  Notable  exceptions  are  lands  within  AS  (Ag- 
ricultural-Suburban) zoning  designations  located  to  the  west 
of  North  19th  Avenue  and  north  of  Oak  Street  and  south  of  Kagy 
Boulevard  and  east  of  South  19th  Avenue.  The  AS  lands  near 
North  19th  Avenue  and  Oak  Street  have  been  designated  as  suit- 
able for  medium  density  residential  development  by  the  land 
use  plan.  AS  lands  adjacent  to  Kagy  Boulevard  were  designated 
for  multiple  use  development  by  the  plan.  Annexations  of  prop- 
erties along  North  19th  Avenue  and  Oak  Street  would  probably 
be  designated  as  RMH,  permitting  residential  and  mobile  home 
development;  RO,  permitting  residential  and  professional  of- 
fices; or  or  R-^  zones,  permitting  low  to  medium  density  resi- 
dential development  consistent  with  Bozeman  Master  Plan.-^^ 


4.  Community  Infrastructure  and  Lifestyle 

The  study  area  is  partially  within  the  unincorporated  area  of 
the  county  and  partially  within  the  City  of  Bozeman's  juris- 
diction. Services  that  could  be  affected  by  the  project  and 
are  provided  by  either  of  these  jurisdictions  are  discussed  in 
the  following  narrative. 
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Voluma  III:  Summary  of  Ihe  Final  Raport".  Boieman  Public 
School  System.  February,  1981. 


a.  Schools 

The  Bozeman  Public  School  District  owns  three  undeveloped 
school  sites  near  the  North  19th  Avenue  -  Oak  Street  and  Kagy 
Boulevard  project  areas.  These  Include:  a  ten-acre  site  lo- 
cated approximately  one-quarter  mile  west  of  North  19th  Ave- 
nue; a  parcel  one-quarter  mile  east  of  the  Kagy  Boulevard 
project  area  on  South  Black  Avenue,  currently  used  as  a  park 
and  baseball  field;  and  a  third  site  about  one  mile  south  of 
Kagy  Boulevard  on  South  Third  Avenue. 

Total  enrollment  In  the  Bozeman  Public  Schools  has  remained 
constant  over  the  last  decade.  According  to  District  per- 
sonnel, enrollments  will  probably  remain  relatively  stable 
over  the  next  decade.  There  are  no  Immediate  plans  to  develop 
any  of  the  available  school  sites  near  the  project  areas.  The 
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primary  concern  of  the  administration  of  the  Bozeman  Public 
Schools  is  that  the  proposed  projects  provide  safe  bicycle  and 
pedestrian  access  since  they  may  ultimately  serve  any  of  these 
three  potential  school  sites. 

b.  Law  Enforcement 

Since  the  proposed  road  segments  are  located  within  both  the 
city  and  county,  law  enforcement  would  be  provided  by  both  the 
Gallatin  County  Sheriff's  Department  and  the  City  of  Bozeman 

police       force. ■'^  The       primary       concerns       of       these       agencies        re-     ^*Jim  Wysocki,  ManaQer,  city  of  Bozeman,  in  a  personal  com 

garding    the    proposed    projects   would    involve    traffic    safety.  munication  February  27. 1 985. 


c.  Emergency  Services 

Fire  protection  to  property  in  the  city  is  provided  by  the 
Bozeman  Fire  Department.  Lands  within  the  county  are  protected 
by  a  rural  fire  district.  Any  fire  where  jurisdiction  is  ques- 
tionable would  be  responded  to  by  both  agencies  since  mutual 
assistance  agreements  already  exist.^^The  primary  concern  of 
fire  districts  would  be  access  and  response  times,  which 
should  be  improved  by  the  proposed  projects.  Emergency  medical 
service  is  provided  Ik  hours  per  day  by  Hall's  Ambulance 
Service . 
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Wysocki,  pars.  comm.  February  27,  1985. 


d.  Utilities 

The  City  of  Bozeman  and  several  private  companies  maintain 
utility  distribution  and  service  lines  within  the  North  19th 
Avenue  -  Oak  Street  and  Kagy  Boulevard  project  areas.  A  24- 
inch  interceptor  sewer  line  maintained  by  the  city  parallels 
Oak  Street  from  North  Seventh  Avenue  to  North  19th  Avenue  and 
then  turns  northward  to  Baxter  Lane  and  the  municipal  wastewa- 
ter treatment  plant  near  the  East  Gallatin  River.  The  Montana 
Power  Company  maintains  a  115  KV ,  three-phase  overhead  power 
line  along  the  proposed  alignments  of  North  19th  Avenue  and 
Oak  Street.  In  addition,  a  natural  gas  distribution  line  is 
located  along  Oak  Street  between  North  Seventh  and  North  19th 
Avenues.  Underground  telephone  cables  are  also  located  within 
the  proposed  rights-of-way  for  North  19th  Avenue  and  Oak 
Street. 

With  the  exception  of  utilities  provided  by  the  City  of 
Bozeman,  utilities  along  Kagy  Boulevard  between  South  Third 
and  South  11th  Avenues  are  located  outside  of  the  existing  90- 
foot-wide  right-of-way  corridor.  An  eight-inch  sanitary  sewer, 
a  six-inch  water  main,  and  storm  drainage  lines  are  all 
located  within  the  existing  right-of-way.  West  of  11th  Avenue, 
city  water  and  sanitary  sewer  lines  have  been  extended  to  pro- 
vide service  to  the  University  Village  Apartment  complex. 
Telephone  services  are  underground  and  located  outside  of  the 
existing  right-of-way  except  for  this  area  where  overhead 
lines  share  poles  with  a  single-phase  power  line. 
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38"The  Bozetnar  Area  Economy  in  1984",  Maxine  C. 
Johnson,  Bureau  of  Business  and  Economic  Research, 
University  ol  Montana,  April,  1 984. 


5.  Economy 

a.  Overall  Area  Economic  Base 

The  economies  of  the  City  of  Bozeman  and  Gallatin  County  expe- 
rienced a  recession  from  late  1979  to  mid-1980;  however,  dur- 
ing the  past  five  years,  the  local  economy  has  shown  a  steady 
recovery.  In  fact,  from  the  1979  to  198^  the  area  experienced 
significant  in-migratlon  and  maintained  relatively  low  unem- 
ployment rates  compared  to  the  state  as  a  whole.  The  primary 
stabilizing  force  in  the  area  economy  has  been  Montana  State 
Un  i  vers  i  ty 
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Several  sectors  of  the  local  economy  have  not  fared  well  in 
recent  years.  Cash  receipts  from  farm  marketings  and  net  farm 
income  have  declined  since  1979  in  the  Bozeman  trade  area. 
Railroad  payrolls  and  the  wood  products  industry  have  declined 
as  well.  However,  other  basic  industries  such  as  mining  (due 
mostly  to  activity  in  Madison  County),  tourism  and  trade,  lo- 
cal manufacturing  and  the  University  have  all  recovered  and 
shown  increases  in  labor  income  since  1979. 

According  to  a  recent  study  of  the  local  economy,  it  is  antic- 
ipated that  the  Bozeman  area  will  experience  modest  population 
and  economic  growth  in  1985.  This  strength  will  come  from 
those  same  basic  industries  that  have  shown  growth  since  1979. 
The  area  will  continue  to  be  dependent  on  MSU  to  a  significant 
deg  ree . 

b.  Labor  Force  and  Employment  Characteristics 

40'Empk)yment  by  Type  and  Broad  Industrial  Sources       f^ore     than     22,400     jobs     existed     in     Gallatin     County     in     1982.*° 

Gallatin  County",  REIS,  Bureau  of  Economic  Analysis,  _,.  .,  ,  .  i-i^  -i  ii/o 

April,  1984.  Salaries  paid  to  workers  associated  with  MSU  contributed  hh/o 

followed  by  manufacturing  (20%),  tourism  and  trade  (19%), 
federal  government  (l4%),  and  agricultural  services  (3%)  • 


39"Xhe  Bozeman  Araa  Economy  in  1984",  Johnson. 


Employment  varies  not  only  seasonally  but  annually.  During  the 
last  six  months  of  1984  (July  -  December),  the  unemployment 
rate  ranged  from  k.0%  to  5.1%  in  Gallatin  County,  with 
December  having  the  highest  rate  and  September  the  lowest  un- 
employment rates.  The  six-month  average  unemployment  rate  for 
Gallatin  County  was  4.5%  compared  to  5.6%  for  1983.  The  unem- 
ployment rate  in  Bozeman  was  about  one  percent  higher  than  the 
County  and  both  were  well  below  Montana's  average  unemployment 
rates  during  the  same  period. 

c.  Project  Area  Economy 

There  are  very  few  businesses  located  within  the  immediate 
project  corridor.  Aside  from  the  public  and  quasi-public  em- 
ployment provided  by  the  University  and  three  churches  in  the 
Kagy  Boulevard  area,  the  only  other  employment  and  business 
activity  is  located  at  the  corner  of  North  Seventh  Avenue  and 
Oak  Street.  A  car  wash  and  gas  station  are  located  just  north 
of  Oak  Street  and  a  large  motel  and  restaurant  is  located 
south  of  Oak  Street.  The  entire  length  of  North  Seventh  Avenue 
between  Baxter  Lane  and  Main  Street  is  devoted  to  local  busi- 
ness enterprises. 
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6.  Transportation  Systems 

a.  Road  and  Street  System 

North  19th  Avenue,  Oak  Street  and  Kagy  Boulevard  are  important 
elements  of  the  major  street  network  and  are  classified  as  mi- 
nor arterial  streets  in  the  Bozeman  Transportation  Plan.  In 
addition  to  these  streets,  Highland  Boulevard,  South  19th  Ave- 
nue, a  link  between  North  Seventh  and  Rouse  Avenues,  and  Rouse 
Avenue  are  part  of  a  planned  arterial  street  system  around  the 
perimeter  of  Bozeman.  This  arterial  route  will  facilitate 
traffic  movements  in  developing  areas  of  the  community  and 
will  provide  more  desirable  linkage  between  Interstate  90  and 
U.S.  191  (FAP  50),  which  leads  to  Yellowstone  Park  and  Idaho. 
Recent  projects  on  Kagy  Boulevard,  Highland  Boulevard,  and 
North  19th  Avenue  constitute  significant  progress  towards 
realizing  a  major  community  transportation  goal. 

The  street  system  in  the  North  19th  -  Oak  Street  project  area 
includes  minimal  or  no  public  roadway  facilities  from  Durston 
Road  to  Baxter  Lane  and  from  North  19th  Avenue  to  North 
Seventh  Avenue.  Local  subdivisions  are  served  by  paved  road- 
ways. A  portion  of  Kagy  Boulevard  between  South  Third  and 
South  11th  Avenues  has  paved  roadways  with  curbs  and  gutters. 
Kagy  Boulevard  between  South  11th  and  South  19th  Avenues  is  a 
discontinuous  roadway  ranging  from  an  unimproved  dirt  trail  to 
a  narrow  gravel -surfaced  road. 

Several  important  local  streets  or  roads,  including  Durston 
Road,  Baxter  Lane  and  North  Seventh  Avenue,  will  intersect  the 
proposed  alignment  of  North  19th  Avenue  and  Oak  Street.  The 
importance  of  these  roadways  is  reflected  in  their  inclusion 
on  the  Federal  Aid  System.  Traffic  on  Baxter  Lane  is  primarily 
the  result  of  residential  development  west  of  Bozeman.  North 
Seventh  Avenue  ( FAU  1207)  and  Durston  Road  (FAU  120^)  not  only 
serve  local  residential  and  commercial  traffic  but  provide  an 
often  used  alternate  route  between  Interstate  90  and  U.S.  191. 
The  proposed  alignment  of  Kagy  Boulevard  will  be  intersected 
by  local  streets  which  serve  residential  areas  and  the  MSU 
campus.  South  19th  Avenue  (FAU  1201)  and  South  Third  Avenue 
traffic  is  generated  by  residential  areas  and  recreational  op- 
portunities in  the  lands  south  and  west  of  the  city.  South 
Seventh  and  South  11th  Avenue  (FAU  1203)  traffic  is  primarily 
generated  by  the  University;  however,  a  large  apartment  com- 
plex, a  small  commercial  area  with  movie  theatres,  and  an 
electronics  manufacturing  plant  located  south  of  the  campus 
are  notable  generators  of  Kagy  Boulevard  traffic. 

b.  Air  Service 

The  study  area  is  served  by  one  major  airport,  Gallatin  Field, 
which  is  owned  and  operated  by  the  Gallatin  Airport  Authority. 
A  new  terminal,  located  approximately  ten  miles  west  of 
Bozeman  near  the  town  of  Belgrade,  was  constructed  in  1978. 
The  facility  is  utilized  by  Big  Sky,  Frontier,  Northwest 
Orient,  and  Western  Airlines,  which  provide  air  cargo  and 
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passenger  service.  Several  charter  services  and  the  general 
flying  public  also  utilize  the  facilities  at  Gallatin  Field. 

c.  Rail  Service 

Burlington  Northern  Railroad  provides  the  only  rail  service 
within  the  Bozeman  area.  The  Burlington  Northern  does  not  of- 
fer passenger  service  to  Bozeman;  however,  it  does  provide 
freight  service,  as  needed. 

d.  Public  Transportation 

Residents  of  Bozeman  are  served  daily  by  one  inter-city  bus 
line  that  provides  both  passenger  and  freight  delivery  ser- 
vice. Three  charter  bus  services  operate  in  the  area  and 
typically  provide  transportation  to  and  from  Yellowstone 
National  Park  or  local  ski  areas.  Although  several  attempts 
have  been  made  to  establish  a  local  commuter  bus  service 
within  Bozeman,  such  services  are  not  currently  available  to 
residents.  A  feasibility  study  which  examined  local  mass 
transportation  alternatives  was  recently  completed  by  the 
engineering  department  at  Montana  State  University. 


7.  Traffic 

a.  Traffic  Counts 

Traffic  surveillance  counts  are  performed  at  least  once  per 
year  at  more  than  100  locations  in  the  Bozeman  urban  area  by 
MDOH  personnel  using  portable  machine  counters.  The  counts  are 
typically  collected  over  a  one  to  three  day  period  at  each  lo- 
cation and  are  manually  adjusted  to  annual  average  daily  traf- 
fic (AADT)  through  the  application  of  seasonable  adjustment 
factors  for  the  area.  These  short-term  "blanket"  counts  pro- 
vide an  approximat  ion  of  the  traffic  at  a  particular  location 
and  are  indicative  of  overall  traffic  trends.  The  accuracy  of 
the  counts  are  judged  to  be  within  ten  percent  of  the  actual 
traffic  volumes  for  urban  areas  like  Bozeman.  Selected  sur- 
veillance count  locations  on  the  arterial  street  system  in  the 
Bozeman  are  depicted  in  Figure  8.  Additionally,  the  average 
daily  traffic  that  occured  at  each  of  the  selected  count  loca- 
tions is  presented  in  the  figure. 

b.  Existing  Traffic  Conditions 

The  affected  environment  with  respect  to  traffic  includes  the 
western  and  southern  portions  of  Bozeman  generally  bounded  by 
Seventh  Avenue  and  College  Street.  It  is  evident  from  Figure 
11  that  the  majority  of  the  traffic  within  this  area  is  car- 
ried by  North  Seventh  Avenue,  West  Main  Street,  Durston  Road, 
College  Street,  and  South  11th  and  South  19th  Avenues.  Traffic 
on  these  arterial  streets  is  primarily  generated  by  rapidly 
developing  residential  areas  in  and  adjacent  to  the  city,  sev- 
eral large  commercial  centers,  and  Montana  State  University. 

Studies  conducted  for  the  Bozeman  Transportation  Plan  indi- 
cated that  peak  travel  periods  (morn  i  ng ,  noon ,  and  evening) 


68 


Figure  8 

Existing  Traffic  Volumes 

1984  MDOH  Counts  •  Counter  Location 
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are  typically  less  than  20  minutes;  but  notable  delays  oc- 
curred at  the  signalized  intersections  on  Main  Street  and 
41"BozefflanTran$portationPian-,  p.  10.        North  Seventh  Avenue  .'*''  Heavy  traffic  and  congestion  at  major 

intersections  during  these  peak  periods  has  undoubtedly 
prompted  drivers  to  utilize  lesser  arterials  and  collector 
streets  in  an  effort  to  reduce  delays. 

Traffic  in  the  immediate  project  areas  has  continued  to  in- 
crease in  recent  years  as  adjoining  facilities  have  been  con- 
structed and  the  rate  of  residential/commercial  development 
has  increased.  Problems  have  developed  in  recent  years  as 
increasing  traffic  volumes  are  forced  to  utilize  minimal 
t raf f  i  c  f ac  i 1 i  t  ies . 

E.  Cultural,  Recreational,  and 
Visual  Environment 

1.  Historical  and  Arcliaeological 
a.  Historical  Background 

Historical  and  archaeological  records  indicate  that  Indians 
frequented  the  Gallatin  Valley  for  many  years  prior  written 
recordkeeping.  Evidence  supports  the  belief  that  Indians  came 
to  the  Valley  during  the  summer  to  enjoy  the  plentiful  sup- 
plies of  fish,  grass,  and  water;  however,  harsh  winter  con- 
ditions forced  them  out  of  the  Valley  each  year.  The  Flatheads 
predominated  in  the  Gallatin  and  upper  Yellowstone  valleys  un- 
til the  Crows  were  pushed  westward.  This  immigration  by  the 
fierce  Crow  tribe  forced  the  Flatheads  into  the  Missoula  and 
Bitterroot  valleys.  The  seasonal  occupation  of  the  Gallatin 
Valley  made  it  a  natural  meeting  place  for  various  tribes 
heading  to  the  plains  to  hunt  buffalo.  Aside  from  isolated 
conflicts,  the  Gallatin  Valley  was  generally  a  peaceful  "com- 
mon hunting  ground"  for  all  tribes. 

The  first  description  of  record  of  the  Gallatin  Valley  and  the 
site  of  Bozeman  was  written  by  Lewis  and  Clark  during  their 
expedition  in  l805.  In  subsequent  years,  the  fur  trade  was  re- 
sponsible for  bringing  white  men  into  the  area  as  the  major 
rivers  in  the  valley  provided  an  abundant  source  of  pelts.  The 
fur  trade  continued  through  the  iS^O's  and  was  dominant  until 
the  discovery  of  gold  and  silver  in  Bannack  and  Virginia  City 
in  the  early  1 860 ' s  brought  many  immigrants  to  southwest 
Montana.  John  Bozeman,  for  whom  the  town  was  named,  was  one  of 
many  guides  that  led  Immigrant  wagon  trains  to  the  Virginia 
City  area.  Bozeman  also  assisted  a  number  of  settlers  in  the 
organization  of  a  new  town  and  became  an  active  promoter  of 
the  community.  Bozeman  became  the  county  seat  of  Gallatin 
County  in  1 869 .  The  city  was  once  considered  as  a  site  for  the 
state  capitol  in  1892;  however,  the  city  lost  a  vote  on  the 
matter  and  was  awarded  an  agricultural  college  in  l893  by  the 
Leg  I s 1  a ture . 

After  a  boom  period  in  mining  ended  in  southwestern  Montana, 
agriculture  and  the  timber  industry  provided  the  impetus  for 
continued  development  in  the  Bozeman  area.  Fertile  farmland 
and  an  abundance  of  good  rangeland  allowed  farming  and  cattle 
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ranching  to  flourish.  The  establishment  of  railroads  in  the 
area  in  the  l880's  made  Bozeman  more  accessible  and  increased 
its  importance  as  a  regional  service  center  for  agricultural 
and  timber  products.  The  agricultural  industry,  Montana  State 
University,  and  the  tourist  industry  continue  to  be  the  driv- 
ing forces  behind  the  economy  of  Bozeman  and  much  of  Gallatin 
County. 

b.  Archaeological  and  Historical  Data 

in  order  to  assure  compliance  with  federal  historic  preserva- 
tion regulations  (Section  106  of  the  National  Historic  Preser- 
vation Act  and  Executive  Order  11593),  the  Montana  Historic 
Preservation  Officer  and  the  Montana  Department  of  Highways' 
Anthropologist  were  consulted  regarding  the  presence  of  his- 
toric or  cultural  materials  within  the  project  areas.  Based  on 
these  consultations,  it  was  determined  that  a  cultural  re- 
source survey  was  warranted  due  to  the  lack  of  information  on 
the  project  areas  and  the  likelihood  of  historic  sites  or  cul- 
tural materials  with  the  areas  to  be  affected  by  the  projects. 
The  cultural  resource  study,  conducted  by  Historical  Research 
Associates  of  Missoula,  identified  two  historic  sites  within 
the  project  areas.  These  sites  consist  of  the  Boylan  farm, 
located  near  the  intersection  of  Kagy  Boulevard  and  Willow 
Way,  and  the  Smith  farm,  located  at  the  northwest  corner  of 
the  North  19th  Avenue  -  Durston  Road  intersection. 

The  Boylan  farm  site  consists  of  a  house  and  several  farm- 
related  out  buildings  and  was  the  location  of  the  original 
Gallatin  County  Poor  Farm.  The  Poor  Farm  operated  from  the 
mid-l880's  to  1905  on  a  contract  basis  in  support  of  the  coun- 
ty's poor  residents.  Although  some  structures  at  the  site  may 
date  to  the  Poor  Farm  period,  most  appear  to  have  been  moved 
from  their  original  locations.  Since  many  of  the  key  Poor  Farm 
structures  have  been  destroyed,  the  integrity  of  the  site  has 
been  severely  compromised.  Therefore,  it  was  determined  that 
the  Boylan  farm  does  not  meet  the  eligibility  requirements  for 

listing     on     the     National      Register     of     Historic     Places.  ' '  ^^  42-CuHural  Resource  inventories  of  the  Kagy  Boulevard  and 

North    19th   AvenuelOak  Street   Extensions",   Historical 
.  .  .  Research  Associates,  Missoula,  August  9,  1984,  p.  19. 

The  Smith  farm  site  consists  of  a  two  and  one-half  story  wood 
frame  farmhouse  constructed  in  the  1 890 ' s  and  several  farm  or 
ranch-related  buildings.  The  cultural  resource  survey  de- 
termined that  the  architectural  style  of  the  farmhouse  is 
unique  for  its  time  period  and  in  the  structural  history  of 
Bozeman.'*^  Three  other  structures  on  the  site  including  a  barn,  43^.   ,„   ^,   .   .. 

-'  ♦  ^•'Historical  Research  Associates,  p.  28. 

a  granary,  and  a  small  outbuilding  add  to  the  significance  of 
the  property.  Therefore,  the  Smith  farm  was  determined  to  be  a 
historic  property  and  meets  the  eligibility  requirements  for 
listing  In  the  Nat  i  ona 1  Reg  i  s  ter  due  to  its  local  architec- 
tural significance.  A  more  extensive  discussion  of  project 
area  historic  resources  and  the  impacts  of  the  proposed  con- 
struction is  contained  in  Part  V:  "Section  A(f)  Evaluation. 

2.  Recreation 

Two  park  areas  are  located  near  the  proposed  alignment  of 
North  19th  Avenue  and  Oak  Street.  The  largest  park  area  is  a 
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2.2  acre  city-owned  parcel  located  adjacent  to  the  proposed 
Oak  Street  alignment  and  to  the  west  of  North  Seventh  Avenue. 
This  park,  known  as  the  North  Ninth  Avenue  Park,  is  currently 
undeveloped  and  difficult  to  access.  Based  on  an  assessment  of 
community  recreational  needs  contained  in  local  planning  docu- 
ments, this  park  will  ultimately  be  developed  as  a  neighbor- 
hood park  with  limited  picnic  and  play  facilities.  A  small 
park  area  also  exists  in  the  Covered  Wagon  Mobile  Home  Park 
located  south  and  east  of  the  proposed  project.  This  private 
park  has  limited  playground  facilities  and  is  primarily  used 
by  residents  of  the  mobile  home  park. 

The  eventual  development  of  the  Annie  Subdivision  located  west 
of  North  19th  Avenue  will  add  new  parklands  to  the  project 
area.  The  initial  phase  of  the  subdivision  development  will 
include  a  small,  privately-owned  and  maintained  park  which 
will  serve  as  a  buffer  area  around  a  mobile  home  park.  Event- 
ually, an  additional  park  area,  located  immediately  north  of  a 
future  Oak  Street  extension  into  the  subdivision,  will  be 
dedicated  to  the  City  of  Bozeman.  A  20-foot-wide  gravel  sur- 
faced roadway  will  be  provided  as  a  temporary  access  to  the 
park  area.  This  park  area  will  also  be  the  site  of  a  storm- 
water  detention  facility  planned  by  the  City. 


44"Cily   to  Hear  Update  on  Linear  Parkway" 
Chronicle,  July  15,  1985. 


Bozeman 


Recreational  opportunities  within  the  Kagy  Boulevard  project 
area  are  offered  primarily  at  Montana  State  University.  The 
proposed  alignment  of  Kagy  Boulevard  is  adjacent  to  several 
large  intramural  ball  fields,  a  football  stadium,  and  a  track 
and  field  complex.  Bozeman  School  District  No.  7  owns  a  parcel 
of  property,  located  on  South  Black  Avenue  approximately  one- 
quarter  mile  east  of  the  Kagy  Boulevard  -  South  Third  Avenue 
intersection,  which  is  currently  used  as  a  park  and  baseball 
field.  The  City  of  Bozeman  recently  acquired  a  15-foot-wIde 
portion  of  the  former  Milwaukee  Road  railroad  right-of-way  for 
development  of  a  linear  parkway  in  the  southeastern  portion  of 
the  city.  The  parkway  will  extend  from  the  Kagy  Boulevard  - 
South  Third  Avenue  area,  northeasterly  to  South  Church  Avenue 
and  will  be  available  for  walking,  jogging,  bicycling,  cross- 
country skiing,  and  other  non-motorized  uses.'*^ 


3.  Visual  Resources 

The  visual  character  of  the  project  study  areas  are  di- 
rectly affected  by  the  development  along  the  proposed  align- 
ments. Residential  development  to  the  east  of  North  19th 
Avenue  and  commercial  development  near  the  Oak  Street  -  North 
Seventh  Avenue  Intersection  has  limited  the  visual  resources 
of  the  North  19th  Avenue  -  Oak  Street  corridor  to  views  of 
foothills  and  the  nearby  mountain  ranges.  Unrestricted  views 
of  these  landscapes  are  possible  from  several  locations  along 
the  travel  corridor;  however,  proposed  developments  of  adja- 
cent agricultural  lands  will  ultimately  restrict  such  views. 
Similarly,  development  on  the  Montana  State  University  campus 
and  in  residential  areas  adjacent  to  Kagy  Boulevard  has  lim- 
ited visual  resources  to  views  of  mountain  ranges  to  the  south 
and  west  of  Bozeman.  Since  few  development  proposals  currently 
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exist  for  the  private  properties  south  of  Kagy  Boulevard,  it 
is  anticipated  that  these  views  will  remain  relatively  un- 
changed in  the  immediate  future. 
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Part  IV:  Environmental  Consequences 

A.  Introduction 

Using  the  existing  environmental  conditions  summarized  in  the 
preceding  chapter  as  a  baseline,  the  potential  impacts  for 
each  of  the  roadway  alternatives  proposed  have  been  projected 
and  evaluated  relative  to  the  categories  previously  discussed. 
The  comparison  of  the  potential  impacts  for  each  alternative 
roadway  design  provides  an  objective  means  by  which  the  alter- 
natives can  be  evaluated  and  a  preferred  alternative  selected. 

It  should  be  recognized  that  the  projection  of  potential  en- 
vironmental impacts  is  a  process  with  inherent  limitations. 
Where  possible,  empirical  and/or  mathematical  models  have  been 
used  to  quantify  impacts.  This  is  generally  the  case  with  di- 
rect impacts  of  the  proposed  roadway  since  such  impacts  are 
usually  more  apparent.  However,  indirect  or  secondary  impacts 
(impacts  related  to  factors  other  than  the  construction  and 
physical  presence  of  the  roadway  such  as  secondary  growth  due 
to  roadway  improvements,  land  use  changes,  etc.)  are  often 
less  obvious  and  more  difficult  to  assess.  Where  possible, 
these  secondary  impacts  have  been  quantified  and/or  discussed 
in  descriptive  terms. 

Since  rights-of-way  sufficient  to  accommodate  four-lane  fa- 
cilities will  be  acquired  and  cleared  for  all  build  alterna- 
tives, environmental  impacts  are  generally  similar.  The 
magnitude  of  some  impacts,  most  notably  noise,  air  quality, 
and  water  quality  may  be  somewhat  variable  by  facility  size 
but  not  to  a  degree  that  allows  discernible  distinctions  among 
the  a  1 ternat  i  ves . 


B.  Physical  Environment 

1.  Geology  and  Soils 

The  subsurface  geologic  materials  likely  to  be  encountered  in 
the  areas  of  the  proposed  projects  consist  of  alluvial  fan  de- 
posits. This  material  typically  includes  silt,  sand,  and  grav- 
el deposited  as  outwash  from  surrounding  mountain  ranges.  The 
nature  of  these  subsurface  deposits  is  well  suited  for  road 
construction  since  the  course-grained  materials  have  a  low 
sensitivity  to  vibrations  allowing  the  material  to  maintain 
its  strength  through  years  of  heavy  traffic  usage.  Alluvium 
also  has  a  low  compressibility  which  indicates  that  excessive 
settlement  of  the  roadway  base  is  unlikely.  The  material  en- 
countered during  construction  should  be  easily  excavated  and 
would  serve  as  adequate  fill.  The  unconsolidated  nature  of 
these  subsurface  deposits  results  in  a  material  that  is  easily 
erodable  and  caution  must  be  taken  to  avoid  sedimentation  in 
areas  subject  to  surface  water  runoff. 

The  surface  soils  encountered  during  the  construction  of  North 
19th  Avenue  -  Oak  Street  and  Kagy  Boulevard  were  formed  from 
the  alluvial  parent  materials  which  underly  each  project  area. 
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Summary  of  Impacts 

The  nature  of  the  material  underlying  the  project 
areas  is  weU  suited  to  road  building  due  to  its  low 
compressibility  and  resistance  to  vibrations.  The  sur 
face  soils  in  each  project  area  are  poorly  to 
moderately  drained  and  have  a  potential  for  frost 
heaving.  Surface  materials  will  be  excavated  and 
replaced  with  formulated  base  materials.  Topsoil  will 
be  stripped,  stockpiled  and  replaced  on  disturbed 
areas.  Impacts  will  generally  be  similar  for  each  con 
struction  alternative,  but  the  magnitude  of  impact 
will  be  variable  by  the  width  of  each  alernative. 


These  materials  determine  many  of  the  physical  characteristics 
of  the  soils  and  are  useful  in  predicting  the  limitations  of 
each  soil  type.  The  soils  of  both  project  areas  are  poorly  to 
moderately  drained  and  may  present  some  engineering  limita- 
tions due  to  the  potential  for  frost  heaving.  Construction  of 
the  roadways  will  excavate  much  of  the  surface  material  and 
replace  it  with  a  formulated  base  material  of  a  uniform  nature 
to  enhance  the  durability  of  the  new  roadways.  The  topography 
of  the  North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard  areas 
will  not  require  any  major  road  cuts  or  fills  thereby  limiting 
the  potential  for  surface  erosion  and  subsequent  damage  to  the 
surrounding  environment. 

The  impacts  on  the  geology  and  soils  of  the  proposed  project 
areas  will  be  similar  for  all  build  alternatives;  however,  the 
extent  of  this  impact  will  vary  by  alternative.  Each  improve- 
ment alternative  employs  similar  design  considerations,  but 
earthwork  quantities  (i.e.  excavation,  embankment,  etc.)  would 
vary  for  each  roadway  width.  Obviously,  the  quantity  of  ex- 
cavation required  for  two-lane  alternatives  would  be  less  than 
that  required  to  construct  a  four-lane  facility.  It  should  be 
noted  that  for  each  improvement  alternative  except  the  43- 
foot-wide  two-lane,  initial  construction  of  a  two-lane  facil- 
ity would  be  followed  by  an  expansion  to  four  lanes  as  war- 
ranted by  future  traffic.  The  preparatory  excavation  required 
to  upgrade  each  of  the  two-lane  roadways  to  four  lanes  will  be 
completed  during  the  initial  construction  activities.  The  pro- 
posed design  that  involves  construction  of  one-half  of  a  fu- 
ture four-lane  facility  (Alternative  No.  5  for  both  projects) 
may  require  the  completion  of  minor  earthwork  prior  to  the 
installation  of  new  base  course  material  since  the  unused  por- 
tion of  the  right-of-way  would  have  revegetated  and  been  sub- 
jected to  erosional  processes.  All  construction  alternatives 
will  include  the  installation  of  curbs,  gutters,  and  storm 
drainage  provisions,  thereby  minimizing  the  potential  for  sur- 
face erosion  and  sedimentation  adjacent  to  the  roadway.  Im- 
pacts on  the  geology  and  soils  of  each  project  area  are, 
therefore,  considered  minimal  for  all  construction  alterna- 
t  i  ves  . 


2.  Water  Resources  and  Quality 

Impacts  to  water  resources  and  quality  primarily  involve  the 
potential  water  pollution  associated  with  stormwater  runoff. 
The  drainage  of  the  roadway  structure  coupled  with  accumulated 
pollutants  from  the  roadway  and  right-of-way  provide  the  mech- 
anism by  which  pollution  of  surface  or  groundwaters  can  occur. 

In  conjunction  with  the  various  roadway  alternatives  proposed 
for  Kagy  Boulevard  and  the  North  19th  and  Oak  couplet,  road- 
side curb  and  gutter  and  piped  storm  drainage  systems  are  pro- 
posed. Such  systems  would  effectively  capture  runoff  from  the 
roadway  surface  using  a  combination  of  inlets,  manholes,  and 
piped  connectors.  So  collected,  runoff  may  require  temporary 
detention  for  treatment  prior  to  discharge  to  a  receiving  wa- 
tercourse. Drainage  from  adjacent,  unpaved  right-of-way  and 
peripheral  areas  will  be  handled  by  culverts  and  drainage 
structures  as  local  topography  dictates. 
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Impacts  to  water-related  utilities  and  services  due  to  con- 
struction or  alteration  of  the  project  corridors  should  be 
considered  and  mitigated  in  the  design  of  the  new  facilities. 
Recognizing  future  development  of  the  adjacent  areas,  utility 
service  will  be  needed.  Existing  utilities  will  need  to  be 
preserved  and  extended  to  keep  pace  with  local  development 
needs.  Future  utility  upgrading  requirements  along  with  pro- 
motion of  suitable  access  for  continued  maintenance  should  be 
considered  in  roadway  design.  Consistent  utility  locations 
within  the  right-of-way  for  all  new  or  replacement  instal- 
lations would  be  advisable. 


a.  Surface  Waters 

Stormwater  runoff  modeling  techniques  have  been  developed  for 
predicting  the  types  and  concentrations  of  pollutants  gener- 
ated by  functioning  highways.  One  of  the  models  currently 
available  was  published  by  FHWA  in  February,  198l.  This  model 
was  used  to  predict  pollutant  generation  and  surface  water 
quality  impacts  for  the  proposed  Bozeman  Arterials  alterna- 
tives. 


1  "Constituents  of  Highway  Runoff  Vol.  Ill:  Predictive  Pro 
cedures  for  Determining  Pollutant  Characteristics  in 
Highway  Runoff",  Report  No.  FHWAIRD-S 11044.  FHWA. 
Office  of  Research  and  Oevelopinent,  February  1981. 


Route  length,  shoulder  design  (e.g.,  curbed  or  uncurbed),  and 
average  daily  traffic  (ADT)  are  the  primary  input  parameters 
for  the  model.  Roadway  width  and  number  of  lanes  do  not  sig- 
nificantly affect  the  pollutant  load  generated  by  the  road- 
way. Since  the  roadway  alternatives  all  have  similar  curbed 
shoulders  and  comparable  traffic  volumes,  the  FHWA  model  in- 
dicates that  resulting  pollutant  loads  for  the  alternatives 
will  be  essentially  the  same.  The  primary  pollutant  contained 
in  urban  and  highway  runoff  is  total  solids,  a  sizable  frac- 
tion of  which  becomes  suspended  solids  in  water.  Associated 
with  these  total  solids  are  nutrients,  heavy  metals,  and  or- 
gan i  c  compounds . 


2  "Constituents  of  Highway  Runoff    Vol.  III".  FHWA. 


The  evaluation  of  a  worst-case  situation  with  respect  to  pol- 
lutants generated  by  the  roadway  alternatives  utilized  the 
following  approach.  The  100-year,  six-hour  storm  event  was 
selected  from  hydrogeol og i c  records  as  a  source  of  runoff  far 
exceeding  the  normal  occurrence.  A  20-day  dry  period  was  as- 
sumed preceding  the  storm.  Pollutants  deposited  along  the 
combined  2.4  miles  of  roadway  corridor  by  an  ADT  of  20,000 
vehicles  per  day  during  this  period  were  quantified  and  pre- 
sumed to  a  1  1  discharge  to  the  East  Gallatin  River  and  be 
diluted  by  the  annual  average  flow  therein  for  the  period  of 
the  storm  duration.  The  ADT  selected  represents  a  conserva- 
tive, worst-case  average  for  all  portions  of  the  project. 
Table  No.  6  contains  the  results  of  this  idealization  and 
compares  the  predicated  pollutant  concentrations  to  background 
and  allowable  concentrations. 

Based  on  this  idealization,  background  concentrations  of  sus- 
pended solids,  phosphate,  chloride,  copper,  and  zinc  could  be 
expected  to  increase  by  factors  ranging  from  one-tenth  to  two. 
While  violation  of  statutory  water  quality  standards  would  not 
be  expected  to  occur,  this  could  result  in  slight  degradation 
of  the  stream  and  is  the  obvious  result  of  a  relatively  low 
average  flow  in  the  river  and,  hence,  limited  opportunity  for 
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Summary  of  Impacts 

Assuming  a  worst  case,  modeling  suggests  that 
bacl(ground  concentrations  of  suspended  solids, 
heavy  metals,  and  organic  compounds  could  be  ex- 
pected to  increase  if  all  surface  runoff  were 
discharged  directly  to  the  East  Gallatin  River. 
Although  statutory  water  quality  standards  would 
not  be  violated,  some  degradation  of  the  existing  sur 
face  water  quality  could  result  due  to  the  low 
average  river  flow  in  the  East  Gallatin.  In  reality, 
pollutant  contributions  to  surface  water  would  be 
less  than  those  predicted  by  the  model  because 
vegetation  and  soils  would  afford  effective  attenua- 
tion of  pollutants  prior  to  discharge.  Modeling  does 
suggest  that  storm  water  should  be  routed  through 
detention  facilities  to  provide  primary  settling  before 
discharge. 


dilution.  In  reality  the  pollutant  contribution  to  the  river 
and  its  tributaries  would  be  substantially  less  than  shown  in 
Table  No.  6  for  several  reasons  including:  l)  the  washoff  of 
pollutants  accumulated  along  the  corridor  would  be  less  than 
the  total  generation;  2)  some  absorption  of  pollutants  would 
occur  in  soil  and  vegetation  prior  to  runoff  reaching  the 
river;  3)  the  dilution  of  the  pollutants  would  be  greater  dur- 
ing most  major  storm  events  due  to  higher  than  average  river 
flow;  k)  natural  percolation  of  runoff  to  the  soils  would 
reduce  volumes  reaching  the  river  and  afford  effective  soil 
attenuation  of  pollutants;  and  5)  some  settling  and  filtration 
of  pollutants  would  occur  in  drainage  ways  transporting  the 
runoff . 


Table  No.  6 

Predicted  100-Year,  Six-Hour  Storm 
Pollutant  Loads  to  East  Gallatin  River 


E.    Gallatin 

River 

E.    Gallatin 

Total 
neration 

Potential 
Contrib. 

River 
Concen. 

I^DHES^ 
Concen. 

Ce 

Pollutant 

(LBS) 

(MC/L) 

(MG/L) 

(MC/L) 

Total   Solids 

2 

,610 

16 

_. 

25^" 

Suspended  Solids 

1 

,160 

9.0 

12    -   2,000 

Volatile  Suspended 

Solids 

^^o 

2.5 

— 

— 

Total   Kjeldahl 

0.35^ 

Nitrogen 

18 

0.11 

~ 

Total  Organic  Carbon 

170 

1.04 

-- 

~ 

Biochemical  Oxygen 

Demand 

110 

0.67 

-- 

0.05^ 

Phosphate 

5.6 

0.034 

0.02   -   0.20 

Chloride 

197 

1.21 

0.2    -   5.4 

250 

Iron 

46 

0.28 

— 

0.3 

Lead 

2.7 

0.017 

0.17   -   11.0 

5.0 

Chromium 

0.15 

0.0009 

-- 

0.05 

Copper 

0.89 

0.0055 

0.01    -    0.02 

1  .0 

Cadmium 

0.13 

0.0008 

<   0.01 

0.002 

Mercury 

0.006 

0.00004 

<    0.0002 

0.002 

Zinc 

1.6 

0.010 

<    0.01    -    0.04 

5.0 

1  .  Predicted  generation  rate  based  on  FHWA  Predictive  Procedure 
(FHVM  Report  No.  FHWA/RD-81 /044)  for  an  ADT  of  22,000  vehicles 
between   the  project  corridors  with  20  days  since  last   "washoff". 

2.  Contribution  to  the  East  Gallatin  River  is  based  on  the  assumption 
that  all  pollutants  generated  reach  the  river  where  the  average  flow 
is  88.4  cfs. 

3.  Based  on  USGS  and  MDHES  water  quality  data;  characteristic  values 
or  ranges  are  shown. 

4.  Based  on  1979  Secondary  Drinking  Water  Standards  and  revisions  as 
referenced   in  MDHES   "B-1"   Water  Quality   Designation. 

5.  U.S.  Department  of  the  Interior  guideline  to  safeguard  freshwater 
fisheries   (no  standard  exists). 

6.  MDHES-suggested  guideline  for  total  inorganic  nitrogen  (no  stan- 
dard exists). 

7.  MDHES-suggested  guideline  for  total   phosphorus. 


However,  model  analysis  suggests  that  collected  stormwater  be 
routed  through  detention  facilities  providing  primary  settling 
wherever  possible  before  discharge.  Primary  settling  could  be 
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expected  to  remove  approximately  two-thirds  of  the  suspended 
solids,  thereby  reducing  associated  pollutants  correspond- 
ingly.^  Such  provisions  would  reduce  the  predicted  pollutant 
load  reaching  the  East  Gallatin  River  substantially,  affording 
a  more  preferable  margin  of  safety  against  stream  degradation. 
No  adverse  impact  would  be  caused  to  the  water  quality  of  the 
river  or  its  tributaries  with  the  inclusion  of  such  primary 
treatment  through  stormwater  detention. 

In  the  past  years,  de-icing  salt  (sodium  chloride)  used  on 
city  streets  has  averaged  approximately  1 ,400  pounds  per  mile 
per  winter,  applied  in  combination  with  sand.^  This  applica- 
tion is  much  less  than  salt  applications  typically  used  for 
snow  and  ice  control  in  midwestern  states.  The  salt  is  mixed 
with  sand  to  soften  snowpacked  roadways  and  keep  damp  sand 
from  freezing  in  application  machinery.  Based  on  this  average 
salt  application  rate,  approximately  3,900  pounds  of  de-icing 
salt  would  be  applied  each  winter  on  the  project  corridors. 


^Wa»t«water  TrMlmtnl  «nd  DUpoial,  MeicaU  &  Eddy, 
Inc.  1976. 


'  Dick  Holnws,  Director  of  Public  Works,  City  of  Bozanun,  in 
a  personal  communication  Saptember  24,  1985. 


Since  salt  requirements  are  directly  related  to  the  roadway 
surface  area  involved,  the  application  could  be  expected  to 
increase  with  increased  roadway  widths.  Conservatively  assum- 
ing that  twice  the  average  application,  or  7,800  pounds  per 
winter,  was  applied  to  the  widest  four-lane  alternative  under 
consideration  and  was  discharged  directly  to  the  East  Gallatin 
River  and  diluted  by  the  average  flow  thereof  for  a  four-month 
period  (similar  to  the  comparison  presented  in  Table  No.  6),  a 
rise  in  the  ambient  chloride  concentrations  of  O.lA  mg/1  could 
be  expected.  This  compares  with  the  existing  ambient  concen- 
tration of  0.2-5.^  mg/1  chloride.  Such  a  conservative  oversim- 
plification obviously  ignores  many  mitigating  influences  such 
as  vegetative  and  soil  attenuation  of  the  salt  load.  "No  ef- 
fect" levels  reported  in  the  literature  for  almonids  and  other 
cold-water  biota  are  in  excess  of  1,000  mg/1.  Threshold  con- 
centrations for  human  taste  are  reported  to  be  anywhere  from 
200  to  900  mg/1.  A  limit  of  10  mg/1  is  recommended  for  cardiac 
patients.  Recognizing  the  many-fold  factor  of  safety  in- 
volved, no  adverse  impact  is  possible.  Obviously  a  radical 
increase  in  roadway  salting  activity  could  alter  the  situa- 
tion, but  this  would  have  to  involve  an  increased  salt  appli- 
cation of  many,  many  times  greater  than  present  policies. 

Since  washoff  of  pollutants  occurs  more  thoroughly  from  road- 
vjay  pavements  than  grassed  roadsides,  it  can  be  assumed  that  a 
broader  expanse  of  pavement  has  comparatively  greater  pol- 
lution potential.  However,  in  view  of  the  conservative  as- 
sumptions of  the  preceding  model  analyses,  even  the  worst-case 
situation  would  not  result  in  adverse  impacts.  Thus  all  of  the 
alternatives  can  be  considered  as  comparable  in  their  gen- 
eration of  surface  water  pollution,  and  the  impact  for  all  of 
the  alternatives  would  be  negligible. 

The  Federal  Water  Pollution  Control  Act  authorized  discharge 
permits  for  urban  stormwater  discharges.  However,  the  State  of 
Montana,  under  its  Montana  Pollutant  Discharge  Elimination 
System,  has  chosen  not  to  implement  the  federally-authorized 
permit  system  for  such  discharges;  and  no  requirements  for 
discharge  permits  for  stormwater  discharges  is  in  effect  in 


5  "Water  Quality  Criteria",  McKee  and  Wolf,  California  State 
Water  Resources  Control  Board,  1963,  p.  258. 
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^"Stormwater   Management    Guidelines",    MDHES   Water 
Quality  Bureau,  January  1981. 


the  State.  The  MDHES  Surface  Water  Quality  Standards  and  asso- 
ciated B-2  classification  for  the  East  Gallatin  River  could 
not  and  would  not  be  violated.  The  MDHES  has  also  published  a 
set  of  guidelines  for  management  of  stormwater  runoff.* 

In  conclusion,  the  runoff  collected  along  the  roadway  corri- 
dors should  be  routed  through  detention  facilities  providing 
primary  settling  wherever  possible  before  discharge  to  the 
East  Gallatin  River.  Given  such  treatment  for  the  majority  of 
the  corridor  stormwater,  adverse  surface  water  quality  impacts 
would  not  be  expected. 


Summary  of  Impacts 

No  adverse  impacts  to  groundwater  as  a  result  of 
runoff  contamination  are  anticipated  with  any  con- 
struction alternatives.  Since  the  pollutant  load  is 
distributed  over  the  length  of  the  corridor  and  the 
alluvial  soils  of  the  area  are  well  suited  to  the 
removal  of  contaminants  by  filtration,  groundwater 
quality  should  be  safeguarded.  The  lining  of  storm 
water  detention  ponds  would  also  prevent  polluted 
runoff  from  reaching  groundwater  sources. 


'"Sludge  Trealmeni  &  Disposal  Vol.  2",  EPA  Publication 
No  EPA  62514  70-012,  US  EPA  October  1978,  pp. 
104  106. 


""Economic  Impact  of  Highway  Snow  and  Ice  Control", 
Repoil  No  FHWAIRO  77195,  FHWA  Office  of  Research  and 
Development,  1977,  pp.  37  39. 


b.  Groundwater 

The  greatest  potential  for  adverse  impacts  to  the  groundwater 
from  any  given  roadway  alternative  would  exist  with  the  per- 
colation of  polluted  stormwater  runoff.  This  should  be  suc- 
cessfully mitigated  on  several  counts.  The  nature  of  the  con- 
taminants in  runoff,  as  discussed  in  the  preceding  section 
"Surface  Waters",  is  largely  settleable  and  suspended  solids, 
which  are  effectively  removed  by  physical  filtration.  The 
graded  soil  particle  sizes  typical  of  the  area's  alluvial 
soils  are  well  suited  to  this  sort  of  removal.  Additionally, 
the  predicted  pollutant  load  is  distributed  over  the  entire 
corridor  length,  greatly  dispersing  the  effect.  Seepage  of 
polluted  runoff  .from  stormwater  detention  ponds  would  be 
prevented  by  the  lining  of  pond  floors  with  low  permeability 
soils,  as  is  standard  in  the  design  of  such  facilities.  It 
should  also  be  noted  that  no  groundwater  pollution  has  been 
demonstrated  due  to  the  other  myriad  of  roadways  in  the 
municipal  area.  The  effectiveness  of  soil  treatment  of  storm- 
water is  further  attested  by  the  exemption  of  such  discharges 
to  groundwater  from  the  requirement  of  the  Montana  Groundwater 
Pollutant  Discharge  Elimination  System. 

The  general  ten-foot  or  greater  separation  to  groundwater  also 
provides  a  margin  of  safety  and  results  in  a  good  filtration 
path  for  percolating  runoff.  The  majority  of  the  predicted 
pollutants  are  associated  with  the  suspended  solids  in  the 
runoff,  and  it  should  be  noted  that  trace  heavy  metals  such  as 
those  typical  of  highway  runoff  are  very  effectively  attenu- 
ated by  the  natural  clay  particles  in  the  soil."' 

Due  to  the  comparatively  low  salt  applications  used  along  the 
corridor,  discernible  adverse  impacts  to  groundwater  from 
runoff  containing  sodium  chloride  would  not  occur.  Current 
modeling  techniques  for  the  influence  to  domestic  wells  from 
roadway  salting  indicate  that  even  in  a  worst-case  situation; 
i.e.,  a  domestic  well  situated  only  25  feet  from  the  roadway 
where  one  mile  of  corridor  drains  toward  the  well  and  where 
groundwater  is  only  five  feet  from  the  ground  surface,  adverse 
effects  are  highly  improbable.  It  should  be  pointed  out  that 
the  foregoing  modeling  technique  has  been  empirically  de- 
veloped for  dug  rather  than  drilled  wells.  However,  the  model 
predicts  the  amount  of  salt  reaching  the  groundwater  table 
and,  thus,  provides  a  good  simulation  of  conditions  in  the 
field  irrespective  of  the  type  of  well  involved.  Other  mit- 
igating  influences   to   prevent   salt   contamination   of   the 


79 


CONSEQUENCES/SEWER,  WATER  &  STORM  DRAINAGE 

groundwater  in  the  study  area  such  as  vegetative  and  soil  at- 
tenuation provide  additional  safeguards. 

A  secondary  potential  for  adverse  impacts  to  the  groundwater 
would  be  from  contamination  of  surface  water  providing  aquifer 
recharge.  The  East  Gallatin  River  and  its  tributaries  provide 
recharge  to  the  groundwater  underlying  the  area.  As  documented 
in  the  preceding  section  "Surface  Waters",  adverse  impacts  to 
the  quality  of  surface  waters  of  the  area  are  not  expected; 
and,  therefore,  the  groundwater  would  be  safeguarded. 

Thus,  no  adverse  impacts  to  groundwater  as  a  result  of  runoff 
contamination  are  anticipated  with  any  alternative  under  con- 
sideration. 

c.  Sanitary  Sewers,  Water  Mains,  and  Storm  Drainage 

No  adverse  impacts  to  existing  or  proposed  water  and  sewage 
facilities  are  anticipated  with  any  of  the  alternatives  under 
consideration.  The  existing  municipal  outfall  sewer  which  tra- 
verses the  Oak  Street  corridor  and  water  and  sewer  mains  else- 
where on  the  project  corridors  are  at  sufficient  depth  to  be 
unaffected  by  roadway  construction.  No  relocation  or  impact  to 
their  serviceability  will  occur.  Development,  encouraged  by 
roadway  construction  in  the  area,  will  create  demand  for  new 
sewage  collection  laterals.  The  existing  outfall  sewer  line  is 

sized     to     handle     such     projected     future     flow    contributions.'  9 -wastewater  Facility  Plan  for  the  CHy  of  Bozeman,  Mt.', 


Thomas,  Dean  &  Hoskins,  Inc.,  1 980. 


Similar  demands  for  new  collection  sewers  and  water  dis- 
tribution mains  will  occur  in  conjunction  with  development 
along  the  remainder  of  the  project  corridors.  Such  improve- 
ments have  been  considered  in  area  planning  and  are  implicit 
with  municipal  annexation.  Thus,  adverse  impacts  would  be  ef- 
fect i  vel y  mi  t  i  gated . 

The  City  may  want  to  consider  the  installation  of  casings  for 
certain  future  piped  municipal  utilities  beneath  the  project 
corridors  ahead  of  roadway  construction  to  defray  future  costs 
associated  with  pipe  boring  and  jacking.  Such  a  decision  will 
depend  on  fiscal  scheduling  and  project  priorities  by  the  City 
as  well  as  the  development  plans  for  properties  adjacent  to 
the  project  areas.  While  roadway  development  will  be  a  slight 
deterrent  to  maintenance  excavation  or  installation  of  addi- 
tional mains  for  system  expansions,  the  effect  is  not  expected 
to  be  severe.  Utility  improvements  typically  include  pavement 
removal  and  replacement  or  special  construction  at  major  road 
crossings.  Current  Montana  Department  of  Highways'  policy  pro- 
hibits open  cuts  in  already  constructed  roadways  except  in  the 
event  of  an  emergency. 

A  potential  adverse  impact  to  existing  water  mains  that  can  be 
successfully  mitigated  during  roadway  design  would  be  reduced 
protection  from  freezing  due  to  shallow  earth  cover  in  roadway 
cuts.  This  absence  of  appreciable  cuts  on  the  project  coupled 
with  design  foresight  should  prevent  any  problem  in  this  re- 
gard . 
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Summary  of  Impacts 

No  adverse  impacts  to  existing  or  proposed  water 
and  sewage  facilities  are  anticipated.  Municipal 
water  and  sewer  lines  will  not  require  relocation  and 
are  at  sufficient  deptfi  to  be  unaffected  by  construc- 
tion activities.  Completion  of  tfie  roadways  and 
subsequent  development  of  the  project  areas  will  un- 
doubtedly place  additional  demands  on  these  public 
facilities.  The  Farmer's  Canal  located  adjacent  to 
North  1 9th  Avenue  will  require  relocation  in  a  piped, 
underground  conduit.  All  alternatives  will  include  pro- 
visions for  storm  drainage  collection  and  transport. 


The  proposed  alternatives  involving  construction  all  include 
similar  extensive  storm  drainage  systems.  The  drainage  pro- 
visions associated  with  those  alternatives  will  make  use  of 
planned  area  drainage  facilities  (e.g.,  detention  ponds)  iden- 
tified in  the  Stormwater  Master  Plan.  Two  new  detention  basins 
are  proposed  in  proximity  to  the  Oak  Street  alignment  and 
should  be  considered  in  the  design  of  roadway  drainage  facil- 
ities. Two  natural  drainages  along  Kagy  Boulevard  will  receive 
the  bulk  of  the  collected  stormwater  flow,  and  municipal  de- 
tention facilities  are  proposed  downstream,  insuring  settling 
treatment  and  effective  water  quality  control. 


The  existing  Farmers  Canal  will  require  relocation  in  con- 
struction along  North  19th  Avenue  between  Durston  Avenue  and 
Oak  Street.  The  open  canal  will  be  replaced  with  a  piped,  un- 
derground conduit  as  was  done  in  the  recently  constructed  por- 
tion of  North  19th  Avenue  south  of  Durston  Avenue.  An  outlet 
structure  will  be  placed  north  of  Oak  Street  allowing  the  flow 
to  resurface.  The  conduit  will  jointly  serve  to  collect  road- 
way inlet  drainage  along  this  portion  of  North  19th  Avenue.  A 
structure  is  rexommended  at  the  north  end  to  divert  higher 
storm  flows  to  the  proposed  municipal  detention  pond  at  the 
west  end  of  Oak  Street.  The  Middle  Creek  Canal  will  be  unaf- 
fected by  roadway  construction  along  Kagy  Boulevard. 


Summary  of  Impacts 

The  proposed  projects  do  not  lie  within  the  identified 
floodplains  and  will  not  directly  affect  any  flood- 
plains  in  the  Bozeman  area. 


Consideration  should  be  given  to  the  availability  of  the 
proposed  municipal  detention  facilities  serving  the  project 
area  as  identified  in  the  Bozeman  Stormwater  Master  Plan.  If 
scheduling  does  not  provide  for  the  construction  of  these  im- 
poundments by  the  time  roadway  construction  is  complete,  al- 
ternate detention  provisions  should  be  made.  If  this  situation 
occurs,  a  cooperative  project  between  the  Montana  Department 
of  Highways  and  the  City  of  Bozeman  could  be  considered  to 
construct  the  necessary  detention  facilities. 

d.  Fioodplains 

Based  on  the  investigations  conducted  for  this  report,  it  was 
determined  that  neither  the  North  19th  Avenue  -  Oak  Street  nor 
Kagy  Boulevard  project  areas  are  located  within  any  identified 
100-year  floodplains.  Since  the  projects  will  not  involve 
floodplain  encroachment,  the  floodplains  in  the  Bozeman  area 
will  not  be  directly  affected.  Storm  drainage  contributions  to 
two  natural  drainages  along  Kagy  Boulevard  constitute  a  lim- 
ited impact  to  those  non-designated  floodplain  areas.  However, 
due  to  the  low,  intermittent  flows  involved  and  the  availabil- 
ity of  adequate  channel  capacity,  adverse  floodplain  effects 
are  un 1 i  ke 1 y . 
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3.  Air  Quality 


Traffic  facilities  such  as  roadways  are  considered  to  be  indi- 
rect sources  of  air  pollution  because  the  facilities  them- 
selves do  not  generate  pollutants,  but  they  attract  pollutant 
sources  such  as  automobiles  and  trucks.  The  pollutants  gen- 
erated by  traffic  are  carbon  monoxide  (CO),  oxides  of  nitrogen 
(NO  ),  and  total  suspended  particulates   (TSP).  The  project 
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areas  are  unclassified  for  total  suspended  particulates  and  as 
unclassified  for  carbon  monoxide  and  nitrogen  oxides. 

The  direct  impact  of  constructing  North  19th  Avenue,  Oak 
Street,  and  Kagy  Boulevard  will  be  an  increase  in  both  TSP  and 
CO  concentrations  in  the  areas  adjacent  to  the  new  roadways. 
However,  these  increases  would  be  negligible  when  compared 
with  the  expected  concentrations  at  majo"r  intersections  if  the 
facilities  were  not  constructed.  The  indirect  impact  of  build- 
ing the  proposed  roadways  will  be  a  decrease  in  both  TSP  and 
CO  concentrations  along  portions  of  the  street  network  in  the 
western  part  of  Bozeman.  This  benefit  will  result  from  the 
provision  of  traffic  routes  around  the  perimeter  of  the  city. 
These  more  desirable  routes  vn  1  1  redistribute  some  of  the 
traffic  on  the  major  street  network  and  reduce  congestion  at 
several  major  intersections,  thereby  causing  a  reduction  in 
TSP  re-entra i nment  and  CO  emissions  along  the  street  network. 

Since  background  concentrations  of  TSP  and  CO  are  low  in  the 
Bozeman  area  and  the  projected  traffic  volumes  on  the  roadways 
are  relatively  low,  violations  of  federal  or  state  air  quality 
standards  are  not  expected  to  occur  as  a  result  of  project 
construction.  Carbon  monoxide  concentrations  may  be  increased 
somewhat  at  several  major  intersections  on  North  Seventh 
Avenue,  Main  Street,  and  Durston  Road  if  the  proposed  projects 
are  not  constructed.  It  is  conceivable  that  CO  concentrations 
at  some  critical  intersections  may  approach  or  exceed  federal 
and  state  standards  by  the  design  year  under  a  "no-build" 
scena  r  i  o . 

The  proposed  projects  are  in  an  air  quality  attainment  area 
where  the  State  Implementation  Plan  (SIP)  does  not  contain 
transportation  control  measures.  Therefore,  the  conformity 
procedures  of  23  CRF  770  do  not  apply  to  this  project. 


Summary  of  Impacts 

Construction  of  the  projects  would  result  in  increas- 
ed TSP  and  CO  concentrations  in  areas  adjacent  to 
the  roadways,  especially  since  the  projects  will  pass 
through  relatively  undeveloped  areas.  A  net  decrease 
in  TSP  and  CO  concentrations  along  the  major  street 
network  is  expected  since  traffic  and  congestion  on 
several  major  routes  will  be  reduced.  Federal  and 
state  air  quality  standards  are  not  likely  tc  be 
violated  as  a  result  of  the  proposed  projects. 


a.  Total  Suspended  Particulates 

Although  vehicles  do  emit  some  particles  via  exhaust,  the  most 
significant  means  of  particulate  generation  by  vehicles  is  in 
the  re-en t ra i nment  of  fugitive  dust  from  along  the  roadway  as 
veh  i  c 1 es  pass . 


An  equation  to  evaluate  a  length  of  roadway  as  a  source  of 
particulate  emissions  was  empirically  developed  for  the 
Montana  State  Air  Quality  Bureau  by  the  Midwest  Research 
Institute.^^  The  emission  source  evaluation  equation  in  terms 
of  pounds  of  particulate  generated  over  the  length  of  the 
roadway  is  as  follows: 

P  =  o.i^S  (it/N)  (S/10)  (L/5,000)  (2/3)°'^VM 


'0  "Emission  Factor  Coffeclion  Parameters  for  Paved  and  Un 
paved  Roads,  Final  Report  Pari  H",  Midwest  Researcti  In- 
stitute for  MDHES  Air  Quality  Bureau,  Noventer  1978. 


where : 

P   =  Weight  of  particulate  matter  generated  along  roadway 

(lbs) 
S   =  Silt  content  of  road  surface  material  {%) 
N   =  Number  of  travel  lanes 
W  -   Vehicle  weight  (tons) 
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L   =  Surface  dust  loading  on  traveled  portion  of  road 

(lbs/mi) 
V  =  Number  of  vehicles  on  the  roadway 
M  =  Length  of  roadway  (miles) 

The  concentration  of  generated  particulates  will  depend  on  the 
daily  meteorological  dispersion  characteristics  along  the 
traffic  corridors. 

One  of  the  most  significant  determinants  of  the  amount  of 
particulates  generated  from  a  section  of  roadway  is  the  road- 
way design.  The  source  evaluation  equation  shows  an  inverse 
relationship  between  particulate  generation  and  the  number  of 
travel  lanes.  Assuming  similar  dust  loading  per  unit  area  of 
traveled  roadway,  an  equal  surface  area  of  traveled  roadway 
per  travel  lane  and  equal  traffic  volumes,  the  source  eval- 
uation equation  indicates  that  roadways  with  additional  travel 
lanes  will  generate  the  same  amount  of  particulates  as  a 
two-lane  roadway.  Extra  lanes  also  reduce  the  amount  of  re- 
entrainment  or  carryout  of  fugitive  dust  from  sources  adjacent 
to  the  roadway. 

Curbs,  gutters,  and  paved  shoulders  restrict  the  carryout  by 
vehicles  of  fugitive  dust  from  adjacent  sources,  in  addition, 
curbs  and  gutters  provide  a  mechanism  for  collecting  dust 
which  can  then  be  removed  from  the  roadway  by  street  sweeping 
or  f 1 ush  i  ng . 

Maintenance  practices  can  influence  the  amount  and  types  of 
surface  dust  loading  along  a  road.  The  type  and  quantity  of 
sanding  materials  used  during  the  winter  months  greatly  affect 
the  amount  of  loading  and  the  silt  content  of  the  dust.  Regu- 
lar and  appropriate  street  sweeping  and  flushing  will  reduce 
such  loading. 

Assuming  similar  surface  dust  loading  per  unit  area  of  trav- 
eled roadway  and  traffic  volumes,  the  source  evaluation  equa- 
tion indicates  that  each  of  the  alternatives  for  both  project 
areas  would  generate  the  same  amount  of  particulate  matter. 
Any  increase  in  TSP  generation  along  the  project  routes  as  a 
result  of  increased  traffic  would  be  directly  proportional  to 
the  increase.  The  decrease  in  TSP  generation  along  alternative 
routes  would  be  directly  proportional  to  the  number  of  opera- 
tors choosing  the  project  facilities  over  these  routes.  There- 
fore, all  of  the  alternatives  for  either  project  are  equally 
preferable  if  resulting  TSP  concentrations  is  the  sole  cri- 
terion for  judgment. 

b.  Carbon  Monoxide 

Vehicle  exhaust  emissions  and  residential  wood  burning  emis- 
sions are  the  two  major  sources  of  carbon  monoxide  in  the 
Bozeman  area.  The  carbon  monoxide  concentrations  generated  by 
traffic  facilities  depend  primarily  on  traffic  volume,  vehicle 
mix,  vehicle  speed,  vehicle  stops  and  delays,  and  air-mixing 
vol ume . 


83 


CONSEQUENCES/CARBON  MONOXIDE 


It  is  necessary  to  consider  the  sum  of  the  pollution  generated 
by  the  indirect  source  and  the  background  concentrations  at 
the  upwind  edge  of  the  source  when  evaluating  the  impact  on 
air  quality  of  traffic  facilities.  This  evaluation  is  neces- 
sary to  determine  whether  this  sum  will  violate  federal  and/or 
state  hourly  or  eight-hour  standards  for  CO  concentrations. 
Generally,  source  specific  contributions  will  dominate  the 
total  CO  concentrations  for  the  worst'  one-hour  cases  while 
high  background  concentrations  will  dominate  the  worst  eight- 
hour  cases.  Short-term,  source  specific  contributions  are 
particularly  evident  during  peak  traffic  periods.  Low  back- 
ground concentrations  of  CO  exist  in  the  project  areas  due  to 
the  relatively  undeveloped  nature  of  the  areas  and  the  absence 
of  traf f  i  c  f ac  i  1  i  t  ies  . 


Pollution  Levels  Near  Highways  and  Arterial  Streets". 
FHWA/CA/TL  79/23,  Office  of  Transportation  Laboratory, 
California  Department  of  Transportation,  November,  1979. 


The  CALINE3  pollutant  dispersion  model  was  used  to  estimate 

and     compare      the     CO      impacts     of     each     of      the     alternatives.         The      '•'•  "CALINE  3    a  versatile  Dispersion  Model  for  Predicting  AIi 

network  description  and  traffic  demand  volume  are  used  to  es- 
timate the  traffic  flow  characteristics  in  each  project  area. 
Data  requirements  include  road  width,  design  speed,  percent- 
ages of  heavy  duty  vehicles,  diurnal  traffic  patterns,  type  of 
intersection  control,  and  surface  and  upper  air  meteorological 
data . 


Emissions  for  an  extended  section  of  roadway  are  considered 
uniform  and  are  computed  on  the  basis  of  vehicle  speed  and 
volume.  Emissions  at  intersections  are  the  sum  of  those 
produced  from  non-stopping  vehicles  and  those  emitted  over  a 
finite  length  of  time  by  stopping  vehicles.  In  general,  for 
the  same  traffic  volume,  greater  flow  rates  generate  less  car- 
bon monoxide. 


Emissions  for  the  current  year  and  the  design  year  were  in- 
terpolated and  extrapolated  from  factors  given  in  the  Mobile 
Source  Emission  Factors.  Pollutant  emission  reductions  are 
expected  to  occur  by  the  design  year  in  all  important 
transportation-related  pollutant  categories,  with  carbon  mon- 
oxide expected  to  show  the  greatest  decrease.  Representative 
meteorological  Information  was  taken  from  the  surface  wind 
summary  for  Gallatin  Field. 


'* "Mobile  Source  Emission  Factors",  US  EPA  Report  No. 


EPA  40019  78  005,  March  1978. 


Each  project  was  modeled  separately  for  a  CALINE3  analysis 
because  of  the  distance  between  the  project  areas.  One  model 
included  the  North  19th  Avenue  -  Oak  Street  traffic  corridors 
and  the  other  included  the  Kagy  Boulevard  corridor.  Receptors 
were  positioned  at  the  more  densely  populated  residential 
areas  along  the  project  corridors  for  both  models.  Assuming  a 
worst-case  background  concentration  of  five  ppm  CO,  which  is 
higher  than  would  be  expected  anywhere  in  or  around  Bozeman, 
one-hour  and  eight-hour  federal  standards  were  not  exceeded  at 
any  of  the  modeled  receptor  positions  along  the  project  cor- 
ridors In  the  design  year.  The  CALINE3  models,  however,  do  not 
take  into  account  excess  CO  emissions  for  periods  of  traffic 
delays  and  excessive  queuing  when  CO  concentrations  at  Inter- 
sections could  be  significantly  higher. 

There  Is  no  significant  difference  in  the  CO  generation  rates 
and  resulting  concentrations  for  the  alternatives  modeled  for 
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the  project  areas.  Therefore,  all  of  the  alternatives  for 
either  project  are  equally  preferable  if  resulting  CO  concen- 
trations is  the  primary  factor  for  judgment. 


4.  Noise 


Summary  of  Impacts 

SNAP  1 .0  modeling  for  locations  along  North  1 9th 
Avenue,  Oak  Street,  and  Kagy  Boulevard  indicates 
that  noise  levels  approaching  or  exceeding  70  dBA 
can  be  expected  in  the  design  year.  Locations  within 
145  feet  of  the  proposed  centerline  of  North  19th 
Avenue,  between  Durston  Road  and  Oak  Street,  will 
exceed  70  dBA  in  the  design  year.  FHWA  noise 
abatement  criteria  for  residential  land  uses  (70  dBA) 
may  also  be  exceeded  along  the  previously  con- 
structed portion  of  North  19th  Avenue  between 
Durston  Road  and  Main  Street.  Predicted  noise  levels 
are  not  expected  to  exceed  70  dBA  at  any  locations 
along  Oak  Street  or  Kagy  Boulevard.  Several 
residences  near  the  intersection  of  Oak  Street  and 
North  Seventh  Avenue  may  experience  noise  levels 
of  70  dBA  by  the  design  year. 


The  noise  level  impacts  resulting  from  construction  of  North 
19th  Avenue  -  Oak  Street  and  Kagy  Boulevard  may  be  determined 
by  comparing  existing  and  projected  noise  levels  with  the  FHWA 
noise  abatement  criteria.  The  FHWA  computer  noise  model  SNAP 
1.0  (Simplified  Noise  Analysis  Program)  was  used  to  predict 
future  noise  levels  along  the  project  corridors  for  each  of 
the  alternatives  evaluated  in  this  study.  Predictions  of  fu- 
ture noise  levels  are  shown  in  Table  No.  7.  For  the  purposes 
of  this  analysis,  design  year  noise  levels  were  predicted  for 
the  "no-build"  alternative  and  the  two-lane  and  four-lane 
roadway  alternatives  with  and  without  an  additional  1-90 
interchange  at  North  19th  Avenue.  Modeling  indicates  that 
there  is  no  appreciable  difference  in  predicted  noise  levels 
generated  by  either  the  two-lane  or  four-lane  roadway  alter- 
nat  i ves  . 


Table  No. 

7 

Predicted  Noise  Leveis 

(30TH 

HIGHEST 

HOURLY   TRAFFIC 

VOLUME) 

2008 

2008 

Site 

Distance 
from 

1985 
Adjusted 

2008 
L       dBA 
Without 

Two-Lane  Alternatives 

Four-Lane 

Alternatives        | 

L,„  dBA 
^*ith 

L 

„  dBA 
«ith 

L,„  dBA 
^*ith 

L 

„  dBA 
*ith 

No. 

Centerline 

So  ^^^ 

Project 

Project 

Interchange 

Project 

Interchange       | 

1 

53' 

* 

70 

69 

69 

68 

2 

et' 

* 

69 

68 

69 

68 

3 

132' 

* 

67 

66 

66 

65 

^ 

110' 

* 

72 

73 

72 

73 

5 

195' 

• 

67 

68 

67 

68 

6 

50' 

* 

72 

73 

71 

72 

7 

83' 

63 

65 

69 

71 

69 

70 

8 

8M' 

63 

65 

69 

71 

69 

70 

9 

56' 

66 

71 

71 

71 

70 

70 

10 

78' 

61* 

69 

69 

70 

69 

69 

11 

72' 

68 

73 

73 

73 

73 

73 

12 

88' 

69 

70 

71 

71 

71 

71 

13 

278' 

E/2H0'    N 

55 

63 

65 

65 

65 

65 

lU 

81' 

* 

* 

61 

64 

64 

64 

15 

125' 

* 

* 

62 

62 

62 

62 

16 

105' 

W/2111'    N 

60 

62 

61 

62 

61 

62 

17 

98' 

56 

63 

6a 

64 

64 

64 

18 

il2H' 

51 

57 

58 

S8 

58 

58 

19 

85' 

58 

63 

63 

63 

63 

63 

20 

63' 

60 

65 

65 

65 

65 

65 

2! 

82' 

59 

61* 

6« 

64 

64 

64 

22 

65' 

57 

61 

61 

61 

61 

61 

•Ambient 

noise  level 

assumed   to  be  approximately   50 

dBA. 

Based  on  the  computer  modeling,  it  is  likely  that  noise  levels 
along  North  19th  Avenue,  between  Durston  Road  and  Oak  Street, 
will  exceed  70  dBA  at  locations  within  1^5  feet  of  the  pro- 
posed roadway  centerline.  The  Smith  farmhouse  and  17  mobile 
homes  located  in  the  Covered  Wagon  Mobile  Home  Court  are 
within  110  to  1^0  feet  of  the  proposed  centerline  of  North 
19th  Avenue.  Noise  levels  along  the  previously  constructed 
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portion  of  North  19th  Avenue  (West  Main  to  Durston  Road)  are 
projected  to  increase  4  to  6  dBA  with  the  addition  of  new 
traffic  facilities  to  the  north.  It  is  anticipated  that  resi- 
dences within  85  feet  of  the  centerline  of  the  existing  North 
19th  Avenue  will  experience  noise  levels  greater  than  70  dBA. 
Noise  levels  generated  by  design  year  traffic  will  not  exceed 
the  FHWA  noise  abatement  criteria  for  residential  uses  (70 
dBA)  at  any  location  along  Oak  Street  or  Kagy  Boulevard. 
However,  several  residences  located  near  the  intersection  of 
Oak  Street  and  North  Seventh  Avenue  may  experience  noise 
levels  of  69  and  70  dBA  by  the  design  year. 

Noise  impacts  will  obviously  be  greatest  in  areas  where  no 
traffic  facilities  presently  exist.  Ambient  noise  levels  (ap- 
proximately 50  dBA)  are  predicted  to  increase  by  12  to  23  dBA 
as  a  result  of  construction  of  any  of  the  build  alternatives. 
Predictions  of  design  year  noise  levels  indicate  that  in- 
creased traffic  will  produce  increased  noise  levels  along 
major  arterial  routes  regardless  of  the  proposed  projects.  As 
an  example,  modeling  indicates  that  noise  levels  along  South 
19th  Avenue  will  exceed  70  dBA  for  all  locations  within  90 
feet  of  the  existing  roadway  centerline  by  the  design  year 
under  a  "no-build"  scenario. 


C.  Biological  Environment 

1.  Vegetation 

There  will  be  impacts  to  vegetation  within  the  right-of-way 
corridors  required  for  the  construction  of  North  19th  Avenue  - 
Oak  Street  and  Kagy  Boulevard.  The  trees,  shrubs,  cropland  and 
lawns  which  presently  occupy  these  areas  will  be  removed  dur- 
ing construction.  Impacts  to  vegetation  within  the  North  19th 
Avenue  -  Oak  Street  corridor  will  be  more  significant  than 
those  anticipated  for  Kagy  Boulevard  since  the  proposed  con- 
struction will  pass  through  undeveloped  lands.  Paved,  grav- 
elled and  dirt  surfaced  roadways  currently  exist  along  much  of 
the  proposed  alignment  of  Kagy  Boulevard.  Some  agricultural 
land  will  be  lost  to  construction  and  riparian  habitat  asso- 
ciated with  the  irrigation  canals  and  drainages  in  the  project 
areas  will  be  altered  adjacent  to  the  roadways.  A  small  por- 
tion of  a  wetland  area  and  several  mature  spruce  and  cotton- 
wood  trees  will  be  eliminated  along  Kagy  Boulevard.  Loss  of 
the  mature  trees  from  the  Willow  Way  area  will  adversely 
affect  visual  qualities  for  local  residents. 


Summary  of  Impacts 

All  vegetation  within  the  project  area  right-of-way 
corridors  will  be  removed  prior  to  construction.  Loss 
of  trees  near  Ourston  Road  -  North  1 9th  Avenue  and 
Willow  Way  -  Kagy  Boulevard  will  be  the  nwst 
significant  impact.  The  impacts  are  considered 
significant  but  unavoidable  for  all  build  alternatives. 


The  narrower  build  alternatives  would  occupy  less  of  the  re- 
quired right-of-way  and  would  require  less  revegetation  than 
wider  design  alternatives.  Although  differences  between  alter- 
natives exist  for  both  improvement  projects,  they  are  con- 
sidered minor  in  view  of  the  existing  and  proposed  urban 
development  of  the  study  areas.  The  impacts  to  the  vegetation 
in  both  project  areas  are  considered  as  substantial  but  un- 
avoidable for  all  build  alternatives. 
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2.  Fish  and  Wildlife 


Summary  of  Impacts 

Right-of-way  clearing  and  roadway  construction  will 
result  in  a  loss  of  habitat  for  several  bird  and  small 
mammal  species.  However,  this  displacement  should 
not  have  a  permanent  negative  impact  on  such 
species  in  the  area.  The  projects  are  not  expected  to 
affect  any  federally-listed  threatened  or  endangered 
species. 


Much  of  the  land  adjacent  to  the  North  19th  Avenue  -  Oak 
Street  and  Kagy  Boulevard  project  areas  has  been  or  is 
proposed  for  residential  and  commercial  development.  The  ex- 
tent of  this  development  is  variable  over  the  length  of  each 
project  and  the  least  developed  sections  offer  the  greatest 
diversity  in  habitat.  The  right-of-way  clearing  and  roadway 
construction  of  the  proposed  projects  will  result  in  a  per- 
manent loss  of  habitat  for  several  bird  and  small  mammal 
species.  Displacement  of  these  species  should  not  have  a 
permanent  negative  impact  on  wildlife  populations  in  the  area. 
Although  it  Is  not  known  if  fish  reside  in  any  of  the  drain- 
ages crossed  by  the  proposed  projects,  it  has  been  established 
that  aquatic  insects,  an  important  source  of  food  for  fish 
species,  exist  in  the  easternmost  Oak  Street  and  the  Kagy 
Boulevard  drainages.  The  Montana  Department  of  Fish,  Wildlife 
and  Parks  intends  to  conduct  an  electro-shocking  survey  in  the 
Oak  Street  drainage  to  determine  if  fish  species  are  present 
in  the  water  course.  The  Department  ultimately  hopes  to  plant 
brook  trout  in  this  drainage.  Potential  adverse  effects  from 
roadway  construction  on  fish  species  (if  present)  centers  on 
sed imentat ion/s i 1  tat  ion  which  may  cause  suffocation  of  eggs, 
young  fish  in  spawning  beds,  and  aquatic  insects. 
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John  G.  Wood,  Field  Supervisor,  Ecological  Services,  US 
DOT,  Fish  &  Wildlife  Service,  Billings,  MT  in  personal  com 
munications  February  15,  and  March  16,  1985. 


Pursuant  to  Section  7  of  the  Endangered  Species  Act  of  1973, 
as  amended,  consultations  have  been  made  with  the  U.S.  Depart- 
ment of  the  Interior,  Fish  and  Wildlife  Service  to  determine 
if  any  f edera 1 1 y- 1 i s ted  threatened  or  endangered  species  could 
inhabit  the  North  19th  Avenue  -  Oak  Street  or  Kagy  Boulevard 
project  areas."  These  consultations  determined  that  the  pro- 
posed projects  are  not  expected  to  affect  any  threatened  or 
endangered  species.  This  assessment  complies  with  the  require- 
ments of  the  Act  and  concludes  the  consultation  process. 


Summary  of  Impacts 

The  construction  of  Kagy  Boulevard  will  take  0.22 
acres  from  a  two  acre  wetland  area  located  north  of 
the  proposed  alignment.  The  wetland,  which  is  fed 
by  an  intermittent  stream,  provides  limited  habitat 
for  birds  and  non-game  animals  and  is  not  an  impor 
tant  flood  control  or  pollution  abatement  feature. 
Based  on  evaluations  completed  to  date,  there  is  no 
practicable  alternative  to  the  taking  wetland  at  this 
location. 


3.  Wetlands 

Field  investigations  identified  one  wetland  area,  located  to 
the  north  of  the  proposed  alignment  of  Kagy  Boulevard,  that 
will  be  impacted  by  construction  of  the  project.  Acquisition 
of  a  90-foot-wide  right-of-way  corridor  and  subsequent  roadway 
construction  will  take  approximately  0.22  acres  from  the  two- 
acre  wetland  area  fed  by  an  Intermittent  stream.  Only  the 
no-buIld  alternative  would  leave  the  wetlands  undisturbed.  All 
other  alternatives  considered  for  Kagy  Boulevard  include  de- 
sign features  such  as  boulevards,  sidewalks,  medians,  curbs 
and  gutters  that  will  utilize  the  entire  right-of-way  corri- 
dor. Construction  of  the  proposed  project  will  require  that 
the  right-of-way  be  cleared  and  that  minor  amounts  of  fill  be 
placed  in  the  wetland  area.  The  impact  to  the  Kagy  Boulevard 
wetland  area  resulting  from  project  construction  Is  not  con- 
sidered to  be  significant  since  the  affected  area  possesses 
few  identified  wetland  values.  As  Indicated  in  Part  Ml,  "Af- 
fected Environment",  the  wetland  area  provides  only  limited 
habitat  for  birds  and  non-game  animals  and  is  not  an  important 
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flood  control  or  pollution  abatement  feature  due  to  its  isola- 
tion from  a  major  drainage.  Since  the  marsh  is  located  in  a 
developing  urban  area  and  is  small  in  size,  the  recreational 
value  of  the  wetland  is  limited. 

Due  to  the  potential  for  urban  development  along  Kagy  Boule- 
vard and  the  fact  that  right-of-way  currently  exists  through  a 
portion  of  the  wetland  area,  few  alternatives  exist  to  the 
taking  of  wetland  from  this  location.  Realignment  of  the  pro- 
posed roadway  to  avoid  taking  wetland  is  not  practical  because 
large  amounts  of  the  right-of-way  corridor  already  have  been 
dedicated  and  the  roadway  would  have  to  be  offset  by  approxi- 
mately kO  feet  to  avoid  taking  any  wetland.  The  resultant 
impacts  of  such  an  alignment  shift  would  be  greater  than  that 
originally  proposed  for  Kagy  Boulevard  since  substantially 
more  right-of-way  would  be  required  from  the  area  immediately 
south  of  the  wetland  area.  Since  Kagy  Boulevard  is  expected  to 
have  a  design  year  ADT  of  10,000-15,000,  it  is  desirable  to 
provide  adequate  travel  lanes,  shoulders,  and  a  median  with 
turn  bays  to  ensure  the  effective  operation  of  the  facility. 

Culverts  and  minor  amounts  of  fill  will  be  utilized  to  cross 
the  affected  wetland  area.  The  installation  of  culverts  will 
provide  for  intermittent  stream  flows  and  will  allow  the  wet- 
land area  to  maintain  its  erosion  control  function  in  the 
immediate  project  area.  Based  on  the  evaluations  completed  to 
date,  there  is  no  practicable  alternative  to  taking  a  minor 
amount  of  the  wetland  located  adjacent  to  the  proposed  Kagy 
Boulevard  alignment. 


D.  Human  Environment 

1.  Socio-Economics 

a.  Population 

Population  growth  in  Gallatin  County  and  Bozeman  is  directly 
related  to  the  economic  climate  of  the  area.  Based  upon  the 
assumptions  that  enrollments  at  MSU  will  remain  stable  or  con- 
tinue to  grow  slightly  and  related  wages  will  increase;  that 
the  tourist  industry  will  remain  strong  and  grow  from  the 
natural  attractions  of  the  area;  and  that  light  manufacturing 
will  be  a  small  but  stable  contributor  to  the  local  economy, 
the  population  of  both  Gallatin  County  and  Bozeman  is  pro- 
jected to  increase  steadily  through  the  foreseeable  future. 
The  Bozeman  Area  Master  Plan  projects  an  annual  average  growth 
rate  for  Bozeman  and  its  jurisdictional  area  of  2.7^  through 
the  year  2000.  A  continuation  of  this  growth  rate  to  the  de- 
sign year  2008  will  be  assumed  for  the  purposes  of  this  study. 
Therefore,  the  populations  of  Bozeman  and  its  jurisdictional 
area  in  the  design  year  are  projected  to  be  38,000  and  10,500, 
respect  i  ve 1 y . 

b.  Project  Area  Population 

Construction  of  the  roadways  will  undoubtedly  accelerate 
growth  in  areas  served  by  the  proposed  projects,  particularly 


Summary  of  Impacts 

The  population  of  Bozeman  and  Gallatin  County  is  ei- 
pected  to  slowly,  but  steadily  increase  through  the 
design  year.  Much  of  this  population  growth  may 
ultimately  reside  in  outlying  areas  of  the  community 
that  will  be  served  by  the  proposed  traffic  facilities. 
Population  projections  indicate  that  approximately 
20%  of  the  anticipated  growth  in  Bozeman  and  its 
surrounding  area  may  occur  within  the  immediate 
project  areas.  No  specific  socioethnic  groups  are  ex- 
pected to  be  directly  or  significantly  affected  by  the 
proposed  actions. 


88 


CONSEQUENCES/POPULATION 


In  the  North  19th  Avenue  -  Oak  Street  area  where  several  pro- 
posals for  mobile  home  and/or  residential  development  are 
located.  Owners  of  most  of  the  vacant  lands  along  this  project 
corridor  have  submitted  annexation,  development  or  rezoning 
proposals  within  the  last  five  years  in  anticipation  of  growth 
and  roadway  development.  Given  the  higher  density  residential 
zoning  designations,  the  amount  of  vacant  land  available,  and 
the  current  proposals  by  landowners,  it  is  assumed  that  popu- 
lation within  both  project  areas  will  increase  at  a  higher 
annual  average  rate  than  Bozeman's  jurisdictional  area  popu- 
lation. If  a  significant  portion  of  this  growth  occurs  on 
currently  vacant  lands  along  either  project  corridor,  a  con- 
servative growth  rate  for  the  project  areas  would  be  five  to 
ten  percent  per  year.  The  North  19th  Avenue  -  Oak  Street  area 
currently  has  more  vacant  land  available  than  the  Kagy 
Boulevard  area  and  has  pending  proposals  for  annexation  and 
development  of  several  large  parcels.  Therefore,  a  ten  percent 
average  annual  growth  projection  is  used  for  this  area  while  a 
five  percent  annual  projection  is  used  for  the  Kagy  area.  This 
growth  scenario  appears  to  be  reasonable  since  Bozeman  is  pro- 
jected to  experience  slow,  but  continued  growth  and  develop- 
ment of  lands  adjacent  to  each  project  is  largely  dependent 
upon  the  access  Improvements  afforded  by  the  proposed  road- 
ways. 

There  are  currently  about  100  dwelling  units,  housing  approxi- 
mately 240  people,  within  the  North  19th  Avenue  -  Oak  Street 
project  area.  Assuming  an  average  annual  growth  rate  of  ten 
percent,  the  project  area  could  be  expected  to  accommodate  an 
additional  550  residents  by  the  design  year.  Currently  105 
dwelling  units,  housing  an  estimated  250  people,  are  located 
In  the  Kagy  Boulevard  project  area.  Application  of  a  five  per- 
cent annual  average  growth  rate  to  the  estimated  1985  popu- 
lation of  the  area  yields  a  design  year  population  of  5^0 
persons.  Given  these  population  projections,  the  North  19th 
Avenue  -  Oak  Street  and  Kagy  Boulevard  project  areas  are  ex- 
pected to  account  for  approximately  20^  of  the  anticipated 
growth  In  the  Bozeman  jurisdictional  area  by  the  year  2008. 


c.  Demography 

Construction  of  the  roadways  Is  not  expected  to  directly  or 
significantly  affect  current  demographic  distributions  of  age, 
persons  at  below  property  level,  sex,  race  or  handicapped  per- 
sons within  the  study  area.  Recent  census  data  indicates  that 
there  are  no  known  concentrations  of  elderly,  handicapped  or 
minority  residents  within  either  project  area.  However,  1980 
census  data  for  Enumeration  District  9904,  located  to  the 
north  of  Kagy  Boulevard  (see  Figure  10),  suggests  that  S]Z  of 
the  households  (6l  persons)  were  below  80?;  of  the  median 
county  income  level.  Given  the  relatively  young  average  age  of 
residents  of  the  district  and  Its  proximity  to  Montana  State 
University,  this  income  characteristic  Is  most  likely  due  to  a 
high  student  population. 
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d.  Housing 

Project  development  is  not  likely  to  change  the  mix  of  future 
housing  in  either  study  area.  Approximately  335  housing  units 
would  be  required  to  accommodate  the  projected  population 
increases  for  both  project  areas  by  the  year  2008.  Several 
landowners  in  the  North  19th  Avenue  -  Oak  Street  area  have 
proposed  additional  mobile  home  and  higher  density  residential 
development  for  the  area  that  are  consistent  with  planned  and 
permitted  land  uses.  If  developed,  these  proposals  will  pro- 
vide residential  units  of  varying  types  and  densities  and  will 
easily  accommodate  the  anticipated  population  increase  in  the 
project  area.  Future  housing  development  in  the  Kagy  Boulevard 
area  is  limited  somewhat  by  the  large  amount  of  University- 
owned  land  and  established  single-family  residential  areas  at 
the  west  end  of  the  project  area.  Additional  residential  de- 
velopment along  Kagy  Boulevard  is  likely  to  occur  between 
South  11th  Avenue  and  Willow  Way  where  expansion  of  an  exist- 
ing apartment  complex  is  proposed. 

e.  Land  Use 

The  North  19th  Avenue  -  Oak  Street  project  area  is  currently 
undergoing  a  transition  from  rural  residential  and  mixed  land 
uses  to  a  medium  density  residential  neighborhood.  With  the 
exception  of  the  University,  the  Kagy  Boulevard  area  is 
generally  recognized  as  mixed  use  residential  area  that  has 
become  more  densely  developed  in  recent  years.  The  area  cur- 
rently has  an  apartment  complex  and  multiple  use  proposals 
pending  the  installation  of  roads  and  public  services.  The 
construction  of  the  proposed  roadways  will  accelerate  growth 
in  the  project  study  areas,  particularly  since  it  will  access 
parcels  of  North  19th  Avenue  -  Oak  Street  that  currently  lack 
such  provisions.  This  provision  of  access  will  change  the 
character  of  both  existing  neighborhoods  from  semi-rural  to 
urban  over  the  next  ten  years. 

Some  of  the  acreage  adjacent  to  the  proposed  roadways  is  cur- 
rently in  agricultural  use,  both  pasture  and  cropland.  The  SCS 
District  Conservationist  in  Gallatin  County  was  contacted  in 
order  to  assess  any  possible  impacts  on  prime,  unique  or 
important  farmlands.  It  was  the  District  Conservationist's 
opinion  that  much  of  the  agricultural  lands  within  the  area 
adjacent  to  the  roadways  could  be  considered  prime  farmlands. 
However,  because  these  lands  have  all  been  designated  for  fu- 
ture urban  growth  and  included  within  the  city  sewer  service 
area,  the  impact  on  Gallatin  County  agriculture  does  not  ap- 
pear to  be  significant.  Since  the  agricultural  lands  within 
the  study  area  are  committed  to  urban  development,  this  prop- 
erty does  not  fit  the  definition  of  farmland  contained  in  the 
Farmlands  Policy  Protection  Act.  Therefore,  these  agricultural 
lands  are    not  subject  to  the  provisions  of  the  Act. 


Summary  of  Impacts 

The  proposed  improvement  projects  will  require  one 
residential  relocation  and  the  acquisition  of  lands  ad- 
jacent to  the  proposed  roadways  (or  rights-of-way. 
Residential  development  in  the  project  areas,  par- 
ticularly in  the  North  1 9th  Avenue  -  Oak  Street  area, 
is  contingent  upon  the  provision  of  access.  Sufficient 
properties  exist  to  accommodate  future  housing 
needs  in  the  project  areas. 


Summary  of  Impacts 

Both  project  areas  are  undergoing  a  transition  from 
rural  residential  areas  to  more  densely  developed 
residential  areas.  Three  major  development  plans  for 
the  North  1 9th  Avenue  -  Oak  Street  area  propose  to 
convert  existing  agricultural  lands  to  medium  density 
residential  and  commercial-office  uses.  Provision  of 
access  is  prerequisite  to  the  development  ol  the 
area.  Future  development  in  the  Kagy  Boulevard  proj- 
ect area  is  limited  somewhat  by  large  University  land 
holdings;  however,  development  of  apartments  or 
neighborhood  commercial  centers  is  likely  on  private 
lands  adjacent  to  MSU.  Increased  traffic  resulting 
from  the  completion  of  substantial  portions  of  the 
perimeter  arterial  system  may  stimulate  commercial 
development  in  locations  where  such  uses  are  per- 
mitted. Development  in  the  project  areas  will  require 
the  extension  of  city  services  upon  annexation. 
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Nadwornick.  SCS,  in  a  personal  communication  February 
25,  1985. 


Since  construction  of  the  proposed  projects  will  complete  a 
major  portion  of  a  planned  arterial  route  around  the  City  of 
Bozeman,  it  is  likely  that  local  traffic  patterns  will  change 
resulting  in  increased  traffic  volumes  on  some  sections  of  the 
route.  Increased  traffic  may  stimulate  commercial  development 
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along  portions  of  19th  Avenue  and  Kagy  Boulevard  designated 
for  general  highway  business  and  neighborhood  commercial  uses 
in  the  Bozeman  Area  Master  Plan.  The  lands  designated  for 
light  industrial  uses  between  Oal<  Street  and  Baxter  Lane  may 
also  begin  to  develop  in  response  to  completion  of  the  perime- 
ter ar ter I  a  1  route . 

The  acquisition  of  right-of-way  for  North  19th  Avenue  -  Oak 
Street  and  Kagy  Boulevard  is  not  expected  to  significantly  al- 
ter the  development  of  vacant  lots  adjacent  to  the  proposed 
roadways.  Right-of-way  will  be  necessary  from  the  lots  front- 
ing the  east  side  of  North  19th  Avenue  between  Durston  Road 
and  Oak  Street.  The  proposed  right-of-way  acquisition  from  the 
lots  will  not  reduce  the  size  of  these  lots  below  the  minimum 
square  footage  required  by  the  zoning  district.  Most  of  these 
lots  are  currently  used  as  rear  yards;  however,  since  North 
19th  Avenue  will  be  designed  as  a  "limited  access  facility", 
access  may  have  to  be  granted  to  assure  deve 1 opab i 1 i ty  of  the 
lots  because  alternate  access  is  not  available.  There  are 
currently  no  structures  along  North  19th  Avenue  between  Oak 
Street  and  Baxter  Lane  or  along  Oak  Street  between  North  19th 
and  North  Ninth  Avenues. 

The  required  minimum  front  yard  setback  required  by  zoning  in 
the  Willow  Way  district  along  Kagy  Boulevard  is  35  feet.  The 
proposed  right-of-way  acquisition  will  reduce  the  setback  for 
one  residence  in  the  area  to  the  minimum  allowable  distance. 
All  other  properties  along  this  section  of  Kagy  Boulevard  will 
meet  setback  requirements  for  residential,  public,  and 
semi -pub  1  i  c  uses  . 


lL...JiMH 


Photo  6 

Looking  eastward  along  the  proposed  alignment  of 
Kagy  Boulevard  from  the  residential  area  near  South 
19th  Avenue.  Approximately  15  feet  of  right  of  way 
will  be  required  from  properties  abutting  either  side 
of  the  roadway  to  supplement  the  existing  right-of- 
way  delineated  by  the  fencelines  in  this  photograph. 


f.  Relocation  Impacts 

The  proposed  improvements  to  North  19th  Avenue  and  Oak  Street 
will  require  the  acquisition  of  either  a  1 00- foot-w i de  or  1 1 6- 
foot-wide  right-of-way  corridor  between  Durston  Road  and  North 
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Seventh  Avenue.  The  City  of  Bozeman  already  owns  a  parcel  at 
the  northeast  corner  of  the  Durston  Road  -  North  19th  Avenue 
intersection;  however,  an  additional  20  to  28  feet  of  right- 
of-way  will  be  required  from  the  east  side  of  the  proposed 
alignment  from  the  city-owned  lot  to  the  Covered  Wagon  Mobile 
Home  Park.  The  developer  of  the  large  parcel  adjacent  to  the 
west  side  of  North  19th  Avenue  has  dedicated  the  right-of-way 
required  for  the  project  as  a  condition  of  annexation  into  the 
c  i  t.y .  Construction  of  Alternative  3,  which  requires  1l6  feet 
of  right-of-way,  would  require  the  acquisition  of  right-of-way 
beyond  that  already  dedicated  by  the  owner  and  would  take  the 
residence  at  the  northeast  corner  of  Durston  Road  and  North 
19th  Avenue.  The  development  of  Oak  Street  will  require  right- 
of-way  acquisition  from  North  19th  Avenue  to  west  of  North 
Ninth  Avenue,  it  is  likely  that  the  developer  of  much  of  the 
properties  along  the  north  side  of  Oak  Street  will  be  required 
to  dedicate  right-of-way  as  a  condition  of  annexation;  but 
significant  right-of-way  acquisitions  will  still  be  necessary 
over  much  of  the  length  of  Oak  Street.  Minor  amounts  of  right- 
of-way  will  be  required  to  augment  existing  right-of-way  in 
the  area  immediately  west  of  North  Seventh  Avenue. 


Summary  of  Impacts 

Right-of-way  corridors  sufficient  to  accommodate 
four-lane  roadways  will  be  acquired  for  all  build  alter- 
natives. The  right-of-way  acquisitions  will  require 
one  residential  relocation  from  the  Kagy  Boulevard 
area  and  the  relocation  of  one  business  located  near 
the  intersection  of  Oak  Street  and  North  Seventh 
Avenue.  No  minority  or  disadvantaged  groups  will  be 
impacted  by  these  relocations.  Relocation  assistance 
for  the  property  owners  displaced  by  the  project  will 
be  provided  by  MDOH. 


The  proposed  right-of-way  acquisition  for  Oak  Street  will  re- 
quire the  relocation  of  the  "Quik-Lube"  located  at  the  north- 
east corner  of  Oak  Street  and  North  Seventh  Avenue.  The  owners 
of  this  business  are  aware  of  the  proposed  project  and  have 
been  assured  they  would  have  adequate  time  for  relocation  pri- 
or to  road  construction.  The  owners  of  the  business  will  be 
eligible  to  receive  business  relocation  assistance  from  the 
Department  of  Highways.  No  other  consultation  was  made  with 
the  business  or  advisory  services  since  this  is  a  minor  busi- 
ness relocation  and  can  be  accomplished  without  undue  delay 
prior  to  construction.  No  minorities  or  disadvantaged  persons 
will  be  affected  by  the  proposed  right-of-way  acquisition  or 
relocat  ion . 


Construction  of  Kagy  Boulevard  will  require  that  additional 
amounts  of  right-of-way  be  acquired  to  the  west  of  South  11th 
to  complete  a  90-foot-wide  corridor  to  South  19th  Avenue. 


Photo  7 

Looking  easterly  along  the  proposed  Oak  Street 
alignment  at  its  intersection  with  North  7th  Avenue. 
The  construction  of  Oak  Street  will  require  the 
relocation  of  the  "Quik  Lube"  business. 
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Varying  amounts  of  right-of-way  have  been  dedicated  in  the 
past,  and  minor  amounts  will  be  required  from  either  and/or 
both  sides  of  the  proposed  alignment  of  Kagy  Boulevard.  The 
proposed  project  will  require  one  residential  relocation  from 
the  area,  and  no  minority  groups  will  be  affected.  The  removal 
of  this  residence  is  necessary  to  accommodate  the  proposed 
roadway  improvements  and  to  allow  for  the  construction  of  a 
properly  aligned  "T"  intersection  at  Kagy  Boulevard  and  Willow 
Way.  The  owners  of  the  home  have  attended  public  meetings  on 
the  project  and  are  aware  of  the  possible  impacts  of  roadway 
deve lopment . 

Based  on  recent  real  estate  sale  information  in  the  Bozeman 
area,  there  are  adequate  opportunities  to  find  replacement 
housing.  In  the  remote  case  that  comparable  housing  is  not 
available  at  the  time  of  relocation,  the  Department  of  High- 
ways is  committed  to  finding  "housing  of  last  resort"  or  suit- 
able housing  even  If  the  cost  of  available  housing  is  slightly 
h  igher . 


Photo  8 

Right'Of'Way  acquisition  and  construction  of  Kagy 
Boulevard  will  require  one  residential  relocation.  This 
residence,  located  In  the  trees  at  the  right  of  the 
photograph,  must  be  relocated  to  o-nw  for  the  con- 
struction of  a  safe  "T"  intersection  at  Willow  Way 
and  Kagy  Boulevard. 


The  Department's  Relocation  Assistance  Program  requires  a  90- 
day  notice  to  residents  and  landowners  displaced  by  project 
development  and  provides  for  moving  expenses  and  replacement 
housing  assistance.  If  the  Department  and  the  landowner  do  not 
reach  mutual  agreement  regarding  the  adequacy  of  compensation, 
a  condemnation  proceeding  will  determine  the  compensation. 

g.  Economic  Impacts 

1)    ECONOMIC  BASE 

The  proposed  improvements  will  not  have  notable  economic  im- 
pacts on  the  Bozeman  area  economy.  There  will  be  beneficial 
short-term  employment  impacts  and  a  minor  shift  in  business 
locations  in  the  long-term  to  serve  growing  populations  along 
project  corridors.  The  proposed  actions  will  result  in  only 
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one  business  displacement,  which  is  expected  to  relocate  with- 
in the  urban  area. 

2)    COMMERCIAL  DEVELOPMENT 

Currently,  very  little  commercial  development  exists  within 
either  the  North  19th  Avenue  -  Oak  Street  or  Kagy  Boulevard 
project  areas.  The  notable  exception  is  an  area  to  the  west  of 
the  intersection  of  Oak  Street  and  North  Seventh  Avenue  where 
the  "Quik-Lube",  a  small  service  station  and  car  wash,  and  the 
Topper  Motel  and  Restaurant  are  located.  Two  other  motel  com- 
plexes are  located  just  north  of  the  project  area.  North  Sev- 
enth Avenue  in  the  vicinity  of  Oak  Street  is  developed  as  a 
commercial  strip.  As  previously  mentioned,  the  "Quik-Lube", 
located  adjacent  to  Oak  Street  and  North  Seventh  Avenue,  will 
be  displaced  by  the  proposed  construction  of  Oak  Street.  The 
KXXL  radio  station  is  the  only  commercial  use  in  the  Kagy  Bou- 
levard project  area  and  will  not  be  affected  by  the  proposed 
actions.  A  movie  theatre  and  small  neighborhood  commercial 
area  are  located  north  of  Kagy  Boulevard  at  the  southern  edge 
of  the  Un  i  vers  i  ty . 

Additional  development  will  probably  be  attracted  to  commer- 
cially zoned  land  along  the  perimeter  arterial  road  system  due 
to  increased  traffic  volumes  and  improved  traffic  flows.  The 
increase  in  commercial  activity  would  improve  property  incomes 
and  business  employment  along  the  corridor,  a  secondary  bene- 
ficial impact  of  the  proposed  projects.  Given  the  current  land 
use  patterns  and  the  relatively  small  amount  of  property  in 
the  project  areas  that  is  currently  zoned,  the  location  of 
commercial  enterprises  along  the  North  19th  Avenue  -  Oak 
Street  or  Kagy  Boulevard  corridors  is  not  expected  to  cause 
significant  reductions  in  the  levels  of  commercial  activity 
elsewhere  in  the  Bozeman  urban  areas. 


Summary  of  Impacts 

The  proposed  projects  will  result  in  few  long-term 
economic  impacts  to  the  Bozeman  area.  It  is  likely 
that  the  community  will  experience  a  slight  shift  in 
the  location  of  businesses  in  response  to  the  comple- 
tion of  the  perimeter  arterial  route.  Property  values 
adjacent  to  the  project  corridors  are  likely  to  in- 
crease slightly  due  to  the  improved  access  and 
development  potential.  Additional  commercial 
development  along  the  project  corridors  will  produce 
long-term  employment  and  income  benefits  to  the 
community. 


3) 


LOCAL  EMPLOYMENT  AND  INCOME 


Business  and  office  expansion  along  these  arterial  routes  will 
provide  proprietor  Income,  moderate  employment  opportunities, 
and  will  allow  local  landowners  to  benefit  directly  from  land 
sales.  However,  these  beneficial  impacts  are  not  likely  to 
have  a  significant  effect  on  overall  employment  and  income  in 
the  Bozeman  area. 


M 


PROPERTY  VALUES 


None  of  the  realtors  interviewed  for  this  project  had  observed 
significant  changes  in  property  values  due  to  the  construction 
of  the  previous  roadway  improvement  projects.  The  realtors 
concurred  that  the  proposed  improvements  might  encourage 
growth  In  the  area  but  would  not  significantly  affect  property 
values.  Appraisers  for  the  Montana  Department  of  Highways  in- 
dicated that  In  the  North  19th  Avenue  -  Oak  Street  area  there 
was  a  potential  for  slight  increase  in  land  value  due  to  the 
provision  of  primary  access  to  an  undeveloped  area.  MDOH  ap- 
praisers also  projected  a  slight  increase  in  values  for  prop- 
erties zoned  for  commercial  and/or  office  uses  along  the 
project  corridor  as  the  arterial  route  around  Bozeman  becomes 
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established.  The  recent  completion  of  an  office  building  ad- 
jacent to  the  newly-constructed  portion  of  Kagy  Boulevard  is 
indicative  of  the  effect  that  improved  access  has  upon  com- 
mercial development. 


5) 


PROPERTY  TAX  REVENUES 


One  residential  structure  and  one  commercial  structure,  prop- 
erty improvements,  and  portions  of  lots  acquired  for  road 
right-of-way  will  be  converted  from  private  to  public  owner- 
ship. This  will  remove  such  real  property  from  the  Bozeman  ar- 
ea tax  base;  however,  these  losses  are  expected  to  be  realized 
only  in  the  short-term.  Over  time,  increases  in  commercial  and 
residential  land  uses  along  the  project  corridor  will  result 
in  a  net  gain  in  local  property  tax  revenues. 

A  series  of  assumptions  was  made  to  facilitate  the  estimation 
of  initial  tax  losses  to  local  government.  Although  local 
governments  develop  estimates  of  "market  values"  to  determine 
taxable  values,  these  figures  are  variable  by  land  use  and 
difficult  to  interpret.  In  addition,  the  County  estimates  are 
for  total  ownerships  and  isolating  the  market  values  for  a 
small  portion  of  property  needed  for  right-of-way  is  diffi- 
cult. Since  the  MDOH  Right-of-Way  Bureau  prepared  similar 
estimates  for  all  properties  affected  by  the  proposed  actions, 
"MDOH  market  values"  rather  than  the  County's  will  be  used  to 
compute  tax  revenue  losses.  Market  value  estimates  for  the 
project  areas  are  further  complicated  since  some  properties 
are  currently  assessed  as  agricultural  lands  and/or  lie  within 
a  county  rather  than  city  school  district.  Therefore,  it  is 
assumed  that  over  the  next  ten  years  county  lands  adjacent  to 
the  city  will  gradually  be  annexed.  Further,  it  is  assumed 
that  lands  along  North  19th  Avenue  between  Oak  Street  and 
Baxter  Lane  will  steadily  be  converted  to  more  intensive  uses 
and  will  no  longer  be  assessed  at  lower  agricultural  rates, 
even  if  annexation  does  not  occur. 


The  total  market  value  estimate  of  the  affected  properties  and 
improvements  is  $4^0,000.  The  taxable  value  is,  therefore,  es- 
timated to  be  approximately  $37,600.  Applying  current  mill 
levies,  the  total  short-term  negative  effect  on  state,  county, 
and  special  district  tax  revenues  would  be  $7,600.  It  is  esti- 
mated that  each  taxing  entity  would  lose  the  following  taxes 
annually,  assuming  that  half  of  the  acquired  right-of-way 
would  remain  in  the  county  five  years  from  now: 


County  and  C  i  ty 
State  University  System 
School  District  7C 
School  District  7R 
General  High  Schools 


$2,800 
$  225 
$3,500 
$3,500 
$1  ,200 


In  addition  to  the  previously  identified  tax  impacts,  some  ru- 
ral fire  districts  may  experience  negative  effects  as  district 
lands  gradually  become  portions  of  the  city.  Tax  revenue 
losses  are  expected  to  be  short-term  since  projected  increases 
in  commercial  land  uses  and  residential  densities  within  the 
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project    corridors    will     ultimately    produce    a    net 
local    property    tax    revenues. 


ncrease 


2.  Transportation  Systems 


Improvement  of  North  19th  Avenue  -  Oak  Street  and  Kagy  Boule- 
vard will  complete  a  significant  portion  of  a  planned  arterial 
route  around  the  perimeter  of  Bozeman.  Construction  of  these 
projects  is  consistent  with  local  transportation  planning  for 
the  Bozeman  urban  area  and  will  help  alleviate  congestion  on 
other  city  routes,  particularly  at  several  major  intersections 
on  North  Seventh  Avenue  and  West  Main  Street.  All  roadway  con- 
struction alternatives  will  provide  safe  and  efficient  routes 
for  local  and  through  traffic.  Documentation  of  these  expected 
beneficial  traffic  impacts  by  alternative  are  included  in  sub- 
sequent sect  ions . 


Summary  of  Impacts 

The  project  will  have  little  or  no  impact  on  other 
transportation  modes  in  the  Bozeman  area. 


Construction  of  the  proposed  projects  will  have  little  impact 
upon  air,  rail  or  inter-city  bus  transportation.  Bozeman 
currently  lacks  any  local  commuter  bus  service;  however,  if 
such  service  is  established  in  the  future,  it  is  likely  that 
North  19th  Avenue,  Oak  Street,  and  Kagy  Boulevard  would  be 
important  routes  on  a  mass  transit  system. 


3.  Traffic 


a.  Traffic  Projections 

Due  to  the  complexities  of  the  major  street  network  and  travel 
demands,  it  is  not  practical  to  simply  apply  historical  growth 
factors  to  existing  traffic  counts  to  yield  future  traffic 
volumes.  Therefore,  urban  traffic  projections  are  commonly  de- 
veloped through  the  use  of  computerized  traffic  assignment 
models.  The  model  utilized  for  the  purposes  of  this  EIS  was 
the  "PLANPAC/BACKPAC"  model  developed  by  the  Federal  Highway 
Administration.  This  model  is  utilized  by  the  Department  of 
Highways  to  assess  future  traffic  conditions  in  urban  areas  of 
Montana  and  was  most  recently  employed  to  model  traffic  in  the 
Bozeman  Transportation  Plan. ''^  This  model  combines  traffic  gen- 
eration parameters,  such  as  population  and  employment,  with 
travel  characteristics  in  a  number  of  traffic  zones  in  the  ur- 
ban areas  to  estimate  traffic  volumes  on  the  major  street  net- 
work. The  projections  of  future  socio-economic  conditions  and 
the  traffic  data  which  describes  operational  characteristics 
of  the  major  street  network  are  the  primary  model  inputs  ne- 
cessary to  project  design  year  traffic.  The  inputs  developed 
for  the  Bozeman  Transportation  Plan  and  utilized  to  model 
future  traffic  conditions  represent  a  "worst  case  scenario" 
for  the  design  year  2008. 


15 


Bozeman  Transportation  Plan",  pp.  23-37. 


b.  Traffic  Impacts 

Figure  9  contains  the  projected  average  daily  traffic  volumes 
on  the  major  street  network  in  the  design  year  with  and  with- 
out the  proposed  projects.  It  is  readily  apparent  from  this 
comparative  data  that  portions  of  several  arterial  streets 
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will  be  significantly  impacted  if  the  proposed  projects  are 
not  developed.  Average  daily  traffic  (ADT)  on  North  Seventh 
Avenue  and  West  Main  Street  may  exceed  ^45,000  under  this  sce- 
nario. Traffic  on  Durston  Road  may  have  an  ADT  ofl5,000  by  the 
design  year  if  the  projects  are  not  constructed.  It  should  be 
noted  that  the  traffic  model  does  not  recognize  capacity  re- 
strictions and  the  existing  facilities  may  not  be  capable  of 
handling  the  projected  design  year  traffic  without  significant 
mod  i  f  i  cat  ions . 

It  is  evident  from  the  traffic  projections  shown  in  the  figure 
that  the  proposed  projects  will  provide  traffic  relief  to  a 
number  of  arterials  in  the  project  areas.  Installation  of  the 
projects,  primarily  Project  M1299(l),  will  result  in  a  net 
shift  of  approximately  10,000  vehicles  per  day  from  North 
Seventh  Avenue  and  West  Main  Street  to  the  North  19th  Avenue  - 
Oak  Street  corridor.  Durston  Road  traffic  volumes  are  expected 
to  stabilize  at  present  levels  with  construction  of  the  proj- 
ects. It  was  also  assumed  for  modeling  purposes  that  North 
19th  Avenue  would  be  extended  from  Oak  Street  to  Baxter  Lane 
by  the  design  year.  This  connection  will  provide  substantial 
traffic  relief  on  Baxter  Lane,  particularly  at  its  intersec- 
tion with  North  Seventh  Avenue  and  may  reroute  as  many  as 
6,000  vehicles  to  North  19th  Avenue  -  Oak  Street  each  day. 

The  completion  of  Project  M1212(4)  between  South  19th  and 
South  11th  Avenues  will  make  Kagy  Boulevard  a  more  attractive 
access  to  MSU  and  will  provide  significant  traffic  relief  to 
Lincoln  Road.  The  arterial  continuity  provided  by  the  project 
will  result  in  average  daily  traffic  increases  of  about  2,000 
vehicles  on  South  19th  Avenue  and  the  existing  sections  of 
Kagy  Boulevard.  The  project  is  expected  to  have  little  effect 
on  West  College  Street  traffic. 

Figure  10  depicts  the  year  2008  average  daily  traffic  volumes 
for  major  streets  in  the  project  areas  with  the  proposed  proj- 
ects and  the  construction  of  an  1-90  interchange  and  connec- 
tion to  North  19th  Avenue.  This  scenario  has  been  included 
with  the  EIS  evaluations  because  the  Bozeman  PCC  selected  the 
North  19th  Avenue  area  as  the  most  desirable  location  for  the 
construction  of  a  future  i n terchange .^^  An  interchange  at  this 
location  would  reduce  traffic  on  North  Seventh  Avenue  and  in- 
crease the  usage  of  North  19th  Avenue  south  of  Oak  Street  by 
2,000  vehicles  per  day.  North  19th  Avenue  between  the  inter- 
change and  Baxter  Lane  would  have  an  ADT  of  approximately 
7,000  in  the  design  year.  The  traffic  volumes  on  Oak  Street 
between  North  19th  and  North  Seventh  Avenues  are  projected  to 
decrease  slightly  if  an  interchange  were  in  place.  Baxter  Lane 
between  North  19th  and  North  Seventh  Avenues  would  also  ex- 
perience traffic  decreases  with  this  scenario.  The  effects  of 
an  interchange  would  be  minimal  on  Kagy  Boulevard  and  other 
streets  in  the  southwest  portion  of  Bozeman. 

It  should  be  noted  that  traffic  resulting  from  the  completion 
of  the  FAS  235  (East  Valley  Center  Drive)  from  Jackrabbit 
Lane,  south  of  Belgrade,  to  North  19th  Avenue  at  Baxter  Lane 
was  not  included  in  the  projections  due  to  limitations  in  the 
modeling  process.  The  construction  of  the  project  is  likely  to 


Summary  of  Impacts 

TraKic  projections  indicate  several  major  streets  m 
Bozeman  may  be  severely  impacted  if  the  proposed 
projects  are  not  constructed.  Traffic  on  North 
Seventh  Avenue  and  West  Main  Street  are  projected 
to  exceed  45,000  VPO.  Traffic  on  Durston  Road 
may  approach  15,000  VPO  without  the  projects. 
Construction  of  the  proposed  projects,  particularly 
the  North  19th  Avenue  Oak  Street  project,  will 
result  in  a  net  shift  of  approximately  1 0,000  VPD 
from  North  Seventh  Avenue  and  West  Main  Street  to 
the  new  arterial  route.  Durston  Road  trafic  is  pro- 
jected to  stablize  at  present  levels  with  the  projects. 
The  extension  of  North  1 9th  Avenue  to  Baxter  Lane 
may  reroute  as  many  as  6,000  VPD  from  Baxter 
Lane  to  North  1 9th  and  will  provide  substantial  traf- 
fic relief  at  the  intersection  of  Baxter  Lane  and  North 
Seventh  Avenue.  Construction  of  an  additional  1-90 
interchange  at  North  1 9th  would  provide  a  desirable 
connection  and  further  reduce  traffic  on  North 
Seventh  Avenue. 


t6 


Formal  motion  by  PCC  at  its  June  25,  1985  meeting. 
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Figure  10 

Projected  Design  Year  Traffic 

Witli  Projects  and  1-90  Interctiange 
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decrease  traffic  on  1-90  and  North  Seventh  Avenue.  It  is  es- 
timated that  6,500  vehicles  could  potentially  enter  the 
Bozeman  urban  street  network  each  day  at  North  19th  Avenue  and 
Baxter  Lane  and  could  contribute  some  2,000  to  ^,000  vehicles 
per  day  to  the  North  19th  -  Oak  Street  corridor, 

c.  Signalizatlon  Requirements 

Major  intersections  along  the  project  corridors  were  evaluated 
to  determine  locations  where  signalizatlon  will  be  required 
during  the  design  life  of  the  facilities.  The  Manual  of  Uni- 
form Traffic  Control  Devices  (MUTCD)  outlines  eight  conditions 
that  are  indicative  of  the  need  for  traffic  signalizatlon  at  a 

17 

given  intersection.  MUTCD  requires  that  one  or  more  of  the 
signal  warrants  be  met  before  traffic  signal  installation  is 
justified.  Warrant  1  "Minimum  Vehicular  Volume"  and  Warrant  2 
"Interruption  of  Continuous  Traffic"  are  directly  related  to 
traffic  volumes.  The  traffic  projections  for  each  project  cor- 
ridor were  evaluated  relative  to  the  warrants  to  determine  if 
and  when  signalizatlon  will  be  required  at  a  particular  in- 
tersect ion  . 


17 


"Manual  on  Uniform  Traffic  Control  Devices",  US  DOT, 
Federal  Highway  Administration,  1978. 


The  results  of  this  analysis  indicate  that  the  intersection  of 
Oak  Street  and  North  Seventh  Avenue  will  meet  the  warrant  re- 
quirements immediately  upon  construction  of  Oak  Street.  Volume 
warrants  will  not  be  met  at  the  South  19th  Avenue  -  Kagy 
Boulevard  intersection  prior  to  199^.  The  intersections  lo- 
cated at  North  19th  Avenue  -  Oak  Street,  Durston  Road  -  North 
19th  Avenue  and  at  Kagy  Boulevard  -  Willson  Avenue  will  meet 
volume  warrants  no  earlier  than  1995.  Traffic  volumes  at  two 
Kagy  Boulevard  intersections  (at  South  11th  and  South  Seventh 
Avenues)  will  not  satisfy  the  warrants  until  the  year  2007.  It 
should  be  noted  that  a  "systems  warrant"  could  be  satisfied  at 
Kagy  Boulevard  and  South  11th  Avenue  early  in  the  design  life 
of  the  project  if  side  street  traffic  conflicts  become  intol- 
erable or  undesirable.  Minor  intersections  within  the  project 
areas  were  also  evaluated  in  the  analysis;  however,  none  will 
require  signalizatlon  by  the  design  year  2008. 

d.  Facility  Requirements 

The  measure  by  which  a  particular  highway  fulfills  its  func- 
tion of  carrying  traffic  is  determined  by  a  capacity  analysis 
that  establishes  the  level  of  service  at  which  the  highway 
operates.  The  capacity  of  a  facility  is  defined  as  "the 
maximum  hourly  rate  at  which  vehicles  or  persons  can  rea- 
sonably be  expected  to  traverse  a  point  or  uniform  section  of 
a  lane  or  roadway  during  a  given  time  period  under  prevailing 
roadway,  traffic  and  control  conditions."  This  description  and 
analysis  procedures  utilized  for  the  EIS  evaluations  are  con- 
tained in  the  Highway  Capacity  Manual.''^ 

The  capacity  or  effectiveness  of  an  urban  roadway  is  dependent 
upon  the  efficient  operations  of  its  intersections.  The  effec- 
tiveness of  individual  intersections  may  be  assessed  in  terms 
of  level  of  service  criteria  which  are  based  on  delays  and  re- 
serve capacity.  Levels  of  service  for  unsignalized  intersec- 
tions are  defined  by  reserve  capacity;  whereas,  the  levels  of 


18'Highway  Capacity  Manual",  Special  Report  209, 
Transportation  Research  Board.  National  Research  Council, 
Washington  DC.  1984.  p.  13. 
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'^"Highway  Capacity  Manual",  p.  9-4. 


service  for  signalized  intersections  are  defined  in  terms  of 
average  stopped  delay  time.  Level  of  service  criteria  are 
designated  from  A  through  F  (with  A  being  the  best  and  F  being 
the  worst)  to  cover  the  full  range  of  traffic  operating  con- 
ditions. The  criteria  is  utilized  to  evaluate  the  operation  of 
individual  lane  groups  on  each  approach  to  an  intersection. 

The  capacity  of  an  intersection  approach  is  the  maximum  number 
of  vehicles  that  can  pass  through  a  given  intersection  ap- 
proach over  a  given  time  period.  Reserve  capacity  may  be  de- 
termined by  comparing  actual  approach  flow  rates  with  the 
capacity  flow  rates.  Reserve  capacity  on  a  particular  approach 
would  be  the  unused  portion  of  the  capacity  flow  rate  (i.e., 
an  approach  volume  that  is  10%  of  capacity  would  have  a  re- 
serve capacity  of  30^). 

Three  intersections  in  the  North  19th  Avenue  -  Oak  Street 
project  area  (Oak/North  Seventh,  North  19th/0ak,  and  North 
19th/Durston  Road)  and  four  in  the  Kagy  Boulevard  project  area 
(South  19th/Kagy,  Kagy/South  11th,  Kagy/South  Seventh,  and 
Kagy/Wi 1 1  son)  will  require  s i gna 1 i zat ion  prior  to  the  design 
year.  The  operation  of  these  intersections  and  the  associated 
levels  of  service  will  determine  the  traffic  carrying  capacity 
of  North  19th  Avenue,  Oak  Street,  and  Kagy  Boulevard.  The  lev- 
els of  service  criteria  associated  with  average  stopped  delays 
for  signalized  intersections  are  summarized  in  Table  No.  8. 


Table  No.  8 
Level  of  Service  Criteria  for  Signalized  Intersections  ^'^ 


Level  of  Service 


Avg.  Stopped  Delay 
Per  Vehicle  (Sec.) 


less  than  5.0 

5.1  -  15.0 

15.1  -  25.0 

25.1  -  '♦O.O 

^40.1  -  60.0 

more  than  60.0 


All  major  intersections  within  the  project  corridors  were 
evaluated  to  determine  the  intersection  geometries  required  to 
provide  a  Level  of  Service  C  and  a  reserve  capacity  of  approx- 
imately 20-25^  in  the  design  year,  as  typically  required  by 
MDOH  for  urban  arterial  streets.  The  capacity  analysis  con- 
ducted for  this  EIS  identified  the  minimum  number  of  approach 
lanes  and  the  required  lane  usage  for  each  approach  at  the 
major  intersections.  The  resulting  minimum  intersection  geo- 
metries are  depicted  schematically  in  Figures  11  and  12.  These 
minimum  intersection  configurations  were  developed  for  each 
alternative  and  were  utilized  for  preliminary  design  layouts 
for  each  alternative. 

1)    NORTH  19TH  AVENUE  -  OAK  STREET 

It  should  be  noted  that  several  assumptions  were  required  for 
the  sizing  of  North  19th  Avenue  and  Oak  Street.  It  was  assumed 
the  intersection  at  North  19th  Avenue  -  Oak  Street  will  be  a 
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standard  four-way  intersection  in  the  design  year.  Based  on 
tliis  assumption,  Oak  Street  would  be  extended  to  the  west  to 
serve  as  a  primary  access  point  to  the  Annie  Subdivision  and 
North  19th  Avenue  would  be  extended  northward  to  Baxter  Lane. 
It  is  also  possible  that  commercial  or  industrial  uses  may 
develop  in  the  area  east  of  North  Seventh  Avenue  and  between 
Oak  Street  and  1-90.  Since  firm  plans  are  not  available  re- 
garding the  type  and  size  of  such  development,  the  Oak  Street 
-  North  Seventh  Avenue  intersection  was  analyzed  as  a  three- 
way  intersection.  Supplemental  capacity  analyses  were  com- 
pleted to  examine  the  traffic  impacts  of  adding  an  east 
approach  to  the  intersection.  These  analyses  were  not  con- 
sidered to  be  appropriate  for  inclusion  in  this  document  due 
to  the  preliminary  nature  of  the  development  proposals;  how- 
ever, the  information  is  on  file  with  the  Montana  Department 
of  Highways  in  Helena. 
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Figure  11 

Minimum  Intersection 

Geometries 

Nortti  19th  Avenue  -  Oolc  Street 


The  approach  configurations  on  North  19th  Avenue  at  Durston 
Road  and  Oak  Street  (see  Figure  11)  require  four  traffic 
lanes.  Approximately  1,200  feet  of  four-lane  transition  would 
be  required  to  utilize  an  undivided  two-lane  design  alterna- 
tive. The  transitions  at  each  intersection  would  reduce  the 
amount  of  intervening  two-lane  roadway  to  less  than  300  feet 
in  this  half-mile  long  section  of  North  19th  Avenue.  The  fact 
that  design  year  traffic  volumes  (approximately  20,000  ADT) 
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Minimum  Facility  Requirements 

North  19th  Avenue  (Durston  Road  to  Oak  Street). 
Four  twelve  foot  wide  travel  lanes  will  be  necessary 
to  accommodate  design  year  traffic  volumes.  Minor 
pavement  widening  will  be  required  at  the  North 
19th  Avenue  Durston  Road  intersection.  The  ex- 
isting section  of  North  1 9th,  south  of  Durston  Road, 
must  be  restriped  as  a  four-lane  facility  to  provide 
continuity  between  sections. 


will  require  four  travel  lanes  and  that  transitions  would  be 
necessary  over  most  of  the  section  between  Durston  Road  and 
Oak  Street  limits  the  consideration  of  two-lane  alternatives 
for  North  19th  Avenue.  Therefore,  installation  of  a  four-lane 
facility  is  desirable  to  provide  an  acceptable  level  of  ser- 
vice in  the  design  year. 

The  analyses  for  North  19th  Avenue  between  Oak  Street  and  Bax- 
ter Lane  indicate  that  an  acceptable  level  of  service  can  be 
provided  by  a  two-lane  roadway.  The  installation  of  a  left- 
turn  only  lane  on  the  north  approach  to  the  North  19th  Avenue 
-  Oak  Street  intersection  is  necessary  to  ensure  efficient 
traffic  operations  in  the  design  year. 


Minimum  Facility  Requirements 

Dak  Street  (North  19th  to  North  7th  Avenue).  Two 
twelve-foot  wide  travel  lanes  with  a  twelve-foot 
wide  median  to  accommodate  left  turn  bays  at  all  in- 
tersections are  the  minimum  facility  requirements  for 
this  section  of  roadway.  A  four-lane  is  recommended 
as  the  ultimate  design  for  Oak  Street  since  projected 
traffic  volumes  could  be  handled  more  effectively 
and  in  a  safer  manner.  A  four-lane  facility  would  also 
maintain  design  continuity  on  local  arterials. 


The  capacity  analysis  for  Oak  Street  indicates  design  year 
traffic  volumes  may  be  accommodated  by  either  two-lane  or 
four-lane  facilities.  Installation  of  an  undivided  two-lane 
roadway  on  Oak  Street  would  require  intersection  widening  and 
transitions  at  North  19th  and  North  Seventh  Avenues  and  would 
provide  only  1,700  feet  of  actual  two-lane  roadway.  Although 
the  two-lane  alternatives  would  satisfy  minimum  facility  re- 
quirements, left  turn  lanes  would  be  necessary  at  all  inter- 
sections to  minimize  delays  and  provide  more  efficient  flow 
characteristics  for  through  traffic.  The  four-lane  roadway  al- 
ternative for  Oak  Street  would  carry  the  projected  traffic 
volumes  more  efficiently  than  the  two-lane  alternatives.  A 
four-lane  facility  will  provide  passing  availability  which  is 
desirable  considering  the  grade  change  west  of  North  Seventh 
Avenue  and  the  likelihood  of  significant  truck  volumes  on  the 
facility.  A  four-lane  facility  on  Oak  Street  will  also  provide 
design  continuity  between  several  arterial  streets  in  north- 
west Bozeman  that  are  either  constructed  as  or  easily  con- 
verted to  four-lane  roadways  with  medians. 

Minor  modifications  to  North  Seventh  Avenue  in  the  vicinity  of 
the  Oak  Street  intersection  will  be  necessary  to  accommodate 
design  year  traffic  movements.  As  Figure  11  indicates,  a 
right-turn  lane  must  be  provided  on  the  north  approach  and  a 
left-turn  lane  must  be  provided  on  the  south  approach  to  the 
intersection.  Installation  of  the  left-turn  lane  can  easily  be 
accomplished  with  modifications  to  the  existing  raised  median 
configuration;  however,  additional  construction  will  be  neces- 
sary to  install  the  right-turn  lane.  The  existing  right-of-way 
on  North  Seventh  Avenue  is  sufficient  to  accommodate  both  mod- 
ifications. Two  left-turn  lanes  and  one  right-turn  lane  will 
be  necessary  by  the  design  year  to  move  traffic  from  Oak 
Street  onto  North  Seventh  Avenue. 


2) 


KAGY  BOULEVARD 


It  was  assumed  for  the  purposes  of  sizing  Kagy  Boulevard  that 
the  existing  intersection  of  Kagy  Boulevard  -  South  Third  Ave- 
nue -  Willson  Avenue  will  be  modified  by  the  design  year  to  a 
slightly  skewed  four-way  intersection  to  accommodate  projected 
traffic  volumes  and  s i gna 1 i zat i on  requirements.  The  capacity 
analysis  assumes  Third  Avenue,  south  of  the  intersection, 
would  be  realigned  with  the  Willson  Avenue  approach  and  Third 
Avenue,  north  of  the  intersection,  would  be  terminated.  The 
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resulting  intersection  and  the  minimum  geometric  requirements 
for  this  intersection  are  presented  in  Figure  12. 

The  capacity  analysis  for  Kagy  Boulevard  indicates  that  future 
traffic  volumes  can  be  accommodated  by  a  two-lane  facility, 
only  if  left  turn  bays  are  provided  at  all  intersections.  Con- 
sidering that  average  daily  traffic  may  range  from  10,000  to 
15,000  vehicles  by  the  design  year,  any  left  turn  movements 
from  the  through  lanes  would  produce  unacceptable  delays  and 
congestion.  Additional  pavement  widening  will  be  required  at 
the  Kagy  Boulevard  -  South  Th i rd/Wi 1 1  son  Avenue  intersection 
to  accommodate  a  right  turn  lane  on  the  west  approach.  Unlike 
the  Oak  Street  corridor,  the  Kagy  Boulevard  project  area  has 
little  grade  change  and  is  not  expected  to  carry  a  high  volume 
of  truck  traffic.  Therefore,  Kagy  Boulevard  will  function  ef- 
fectively as  a  two-lane  facility  with  left  turn  bays  and  ac- 
cess control  provisions. 


Minimum  Facility  Requirements 

Kagy  Boulevard  (South  1 9th  to  South  3rd  Avenue). 
The  capacity  analysis  indicates  that  Kagy  Boulevard 
can  function  effectively  in  the  design  year  if  two 
twelve-foot  wide  travel  lanes  and  a  twelve-foot  wide 
median  with  left  turn  bays,  at  all  intersections  are 
provided.  Minor  pavement  widening  will  be 
necessary  at  the  Kagy  Boulevard  -  Willson  Avenue  in- 
tersection to  allow  for  the  development  of  right-turn 
lanes. 


Figure  12 

Minimum  Intersection  Geometries 
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e.  Related  System  Impacts 

The  development  of  traffic  facilities  on  North  19th  Avenue  - 
Oak  Street  and  Kagy  Boulevard  is  expected  to  stimulate  the 
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development  of  other  related  segments  of  the  local  road  and 
street  network.  The  construction  of  the  projects  will  estab- 
lish the  basic  transportation  system  framework  in  two  develop- 
ing areas  of  the  community.  Discussions  with  local  planning 
officials  and  developers  have  helped  identify  probable  loca- 
tions for  the  intersections  of  minor  streets  in  both  project 
areas.  The  completion  of  these  arterial  projects  will  require 
some  modifications  on  connecting  arterial  streets  to  ensure 
efficient  operation  of  the  street  network. 

1)    NORTH  19TH  AVENUE  -  OAK  STREET 

Much  of  the  North  19th  Avenue  -  Oak  Street  project  area  is 
presently  undeveloped;  however,  proposed  developments  west  of 
North  19th  Avenue  and  north  of  Oak  Street  are  likely  to  estab- 
lish collector  streets  in  the  project  area.  Access  to  the 
planned  Annie  Subdivision,  located  adjacent  to  North  19th 
Avenue,  is  proposed  for  Stevens  and  Oak  Streets.  Development 
proposals  for  the  parcels  north  of  Oak  Street  indicate  that 
connecting  streets  are  likely  at  North  17th,  North  11th,  and 
North  Ninth  Avenues.  It  is  desirable  to  directly  offset  the 
north  and  south  approaches  at  17th  Avenue  to  minimize  traffic 
conflicts  in  the  vicinity  of  the  North  19th  Avenue  -  Oak 
Street  intersection. 


The  development  of  a  north-south  connection  between  Baxter 
Lane  and  Oak  Street  at  11th  Avenue  is  viewed  favorably  by 
local  officials.  Construction  of  this  link,  which  has  been 
proposed  as  part  of  a  private  development  in  the  area,  is 
essential  if  traffic  conflicts  at  the  Baxter  Lane  -  North 
Seventh  Avenue  intersection  are  to  be  minimized.  The  routing 
of  traffic  from  Baxter  Lane  west  of  Its  Intersection  at  North 
Seventh  Avenue  would  produce  a  beneficial  traffic  impact. 
Baxter  Lane  traffic  could  be  accommodated  In  a  safer  and  more 
effective  manner  at  the  Oak  Street  -  North  Seventh  intersec- 
tion rather  than  at  the  Baxter  Lane  -  North  Seventh  Avenue 
intersection.  Intersection  geometries  and  the  proximity  to 
1-90  exit  ramps  result  In  hazardous  operating  characteristics 
at  the  existing  Intersection. 

It  should  be  noted  that  development  of  a  four-lane  roadway  on 
North  19th  Avenue  will  require  that  the  existing  two-lane  sec- 
tion (Main  Street  to  Durston  Road)  be  restrlped  as  a  four-lane 
f  ac  I 
t  i  nu 
sect 
ders 


ity  to  function  effectively  and  provide  the  desired  con- 

ty  between  projects.  The  pavement  width  of  the  existing 

on  will  easily  accommodate  four  travel  lanes  and  shoul- 

The  restriping  should  be  completed  prior  to  the  com- 


pletion of  Project  M1299(l) 


The  Covered  Wagon  Mobile  Home  Park,  located  to  the  southeast 
of  the  proposed  North  19th  Avenue  -  Oak  Street  intersection, 
has  a  perimeter  roadway  which  parallels  the  north  and  west 
edges  of  the  property.  This  roadway  is  essential  to  traffic 
circulation  In  the  mobile  home  park  and  must  be  maintained  as 
a  "frontage"  road  when  North  19th  Avenue  and  Oak  Street  are 
developed.  Approximately  20  feet  will  separate  the  frontage 
road  from  the  proposed  arterial  street  at  Stevens  Street  and 
North  17th  Avenue.  A  realignment  of  the  frontage  road  In  the 


105 


CONSEQUENCES/RELATED  SYSTEM  IMPACTS 


vicinity  of  Stevens  Street  and  Nortii  17tli  Avenue  may  be  neces- 
sary to  minimize  conflicts  between  ingress  and  egress  traffic 
at  these  major  access  points.  The  follovnng  photograph  depicts 
the  relationship  between  North  19th  Avenue  -  Oak  Street  and 
the  frontage  road  in  the  mobile  home  park. 


ir..;^ir  ifc,. 


■'SSEgT  ■ 


2)    KAGY  BOULEVARD 

The  locations  of  minor  streets  along  Kagy  Boulevard  have  been 
predetermined  by  the  existing  development  in  the  area.  Inter- 
sections will  be  located  at  Willow  Way,  South  11th  Avenue, 
South  Seventh  Avenue,  and  Greek  Way.  The  reconstruction  of 
Willow  Way  to  a  standard  "tee"  intersection  is  encouraged  and 
should  be  facilitated  by  the  acquisition  and  relocation  of  the 
residence  located  just  east  of  the  existing  roadway.  It  is 
assumed  that  all  other  intersections  would  ultimately  be  con- 
structed as  four-way  intersections.  The  Bozeman  Area  Master 
Plan  indicates  that  South  11th  Avenue,  south  of  Kagy  Boule- 
vard, will  ultimately  be  constructed  as  a  collector  street  and 
would  serve  areas  that  will  be  developed  with  low  to  medium 
density  residential  uses.  The  administration  of  Montana  State 
University  has  expressed  a  desire  to  relocate  the  primary 
access  to  the  Museum  of  the  Rockies  from  South  Seventh  Avenue 
to  Greek  Way.  This  relocation  would  require  that  Greek  Way  be 
extended  southward  from  Kagy  Boulevard  to  the  museum.  South 
Seventh  Avenue,  south  of  Kagy  Boulevard,  would  remain  at  its 
present  state  and  would  function  only  as  a  service  road  to  the 
museum  and  stadium  areas.  The  closure  of  South  11th  and  South 
Seventh  Avenues  to  through  traffic  within  the  campus,  as  pro- 
posed by  MSU,  would  result  In  a  minor  redistribution  of  local 
traffic  but  Is  not  expected  to  have  a  major  effect  on  the  ul- 
timate development  of  Kagy  Boulevard. 


4.  Pedestrian  and  Bicyclist  Facilities 

Since  these  projects  are  proposed  for  relatively  undeveloped 
areas   of   Bozeman,   no  pedestrian  and   bicyclist   facilities 


Photo  9 

View  to  the  east  along  the  proposed  alignment  of 
Oak  Street  from  the  adjacent  Covered  Wagon  Mobile 
Home  Park.  The  existing  circulation  road  in  the 
mobile  home  park  will  serve  as  a  frontage  road  to 
Oak  Street  and  North  19th  Avenue.  The  circulation 
road  will  be  separated  from  the  arterial  roadway  by 
20  feet. 
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Summary  of  Impacts 

All  construction  alternatives  will  provide  pedestrian 
and  bicyclist  facilities  where  none  presently  exist. 
The  provision  of  such  facilities  will  be  especially 
beneficial  along  Kagy  Boulevard  near  MSU.  Provi- 
sions for  the  handicapped  will  be  included  in  the 
design  of  all  intersections. 


currently  exist  within  the  limits  of  the  projects.  All  con- 
struction alternatives  for  North  19th  Avenue,  Oak  Street,  and 
Kagy  Boulevard  include  the  provision  of  sidewalks  for  pedes- 
trians and  either  shared  roadway  or  separated  bicycle  facil- 
ities. One  of  the  largest  generators  of  pedestrian  and 
bicyclist  traffic  in  Bozeman  is  Montana  State  University  since 
pedestrian  or  bicycle  travel  is  the  primary  transportation 
mode  for  many  students.  The  Bozeman  Bicycle  Route  Plan  iden- 
tified Kagy  Boulevard  as  a  probable  location  for  a  bikeway. 
The  provision  of  pedestrian/bicyclist  facilities  along  Kagy 
Boulevard  and  North  19th  Avenue  -  Oak  Street  is  consistent 
with  recently  completed  projects  on  adjacent  portions  of  these 
routes . 


Summary  of  Impacts 

The  Smith  farm  site,  located  at  the  northwest  corner 
of  the  North  19th  Avenue  -  Dustron  Road  intersec- 
tion, was  determined  to  be  eligible  for  inclusion  in 
the  National  Register.  The  right-of-way  required  for 
Alternatives  2,  4  and  5  would  be  within  ten  feet  of 
the  farmhouse  structure.  Right-of-way  sufficient  to 
accommodate  Alternative  3  would  require  the 
removal  of  the  farmhouse  structure. 


Pedestrian  crosswalks  along  Kagy  Boulevard  are  desirable  at 
South  19th,  South  11th,  and  South  Seventh  Avenues.  Additional 
pedestrian  crossing  facilities  in  the  area  of  the  stadium 
should  be  developed  to  facilitate  pedestrian  movement  between 
parking  areas.  It  is  anticipated  that  crosswalks  will  ulti- 
mately be  developed  at  North  19th  -  Durston  Road,  North  19th  - 
Oak  Street,  and  Oak  Street  -  North  Seventh  Avenue.  Wheelchair 
ramps  must  be  provided  at  each  of  the  crosswalk  locations. 

E.  Cultural,  Recreational,  and 
Visual  Environment 

1  Archaeological  and  Historical 

Each  of  the  build  alternatives  for  the  proposed  construction 
of  North  19th  Avenue  will  require  additional  right-of-way  from 
the  Smith  farm  site  and  will  impact  the  Smith  farmhouse,  a 
locally  significant  structure  eligible  for  listing  in  the 
National  Register.  Construction  of  Alternatives  2,  k,  or  5, 
which  utilize  a  1 00-f oot-wi de  right-of-way,  will  require  the 
taking  of  a  30-foot-wide  parcel  from  the  site  and  will  place 
the  nearest  travel  lane  approximately  21  to  ^]  feet  from  the 
farmhouse  structure.  In  addition,  fill  material  will  be  re- 
quired on  the  north  approach  to  match  the  existing  roadway 
elevation  of  the  North  19th  Avenue  -  Durston  Road  intersec- 
tion. Unless  special  construction  or  design  modifications  are 
utilized,  the  fill  material  may  extend  beyond  the  right-of-way 
and  into  the  area  currently  occupied  by  the  house.  Alternative 
3,  which  utilizes  a  1  1 6-f oot-wi de  right-of-way,  requires  that 
a  38-foot-wide  strip  be  taken  from  the  Smith  property.  This 
right-of-way  acquisition  would  directly  impact  the  farmhouse 
and  requires  its  removal  or  relocation. 


Noise  studies  conducted  for  the  North  19th  Avenue  corridor  in- 
dicate that  exterior  noise  levels  at  the  Smith  farmhouse  will 
exceed  FHWA  noise  abatement  criteria  of  70  dBA  for  residential 
uses  under  design  year  traffic  conditions  for  all  build  al- 
ternatives. The  predicted  noise  levels  for  this  site  (see  Test 
Location  6  in  Figure  6  and  Table  No.  7)  range  from  72  to  73 
dBA  for  the  two-lane  alternatives  and  from  71  to  72  dBA  for 
the  four-lane  alternatives. 

In  conjuction  with  the  right-of-way  acquisition  for  all  build 
alternatives,  clearing  activities  will  require  that  a  row  of 
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Cottonwood  trees  and  a  wrought- iron  fence  be  removed  from  the 
eastern  edge  of  the  Smith  farm  property.  Impacts  to  the  Smith 
farm  are  discussed  in  detail  in  Part  V,  "Section  4(f)  Evalua- 
tion." 


2.  Recreational 

The  build  alternatives  will  benefit  parklands  or  recreational 
sites  along  each  project  corridor  through  the  provision  of  im- 
proved access  to  the  properties.  The  proposed  improvements  to 
Oak  Street  will  provide  much  needed  access  to  North  Ninth  Ave- 
nue Park,  a  2.2  acre  city-owned  park.  The  park  is  currently 
undeveloped  but  will  ultimately  become  a  neighborhood  park 
with  limited  picnic  and  play  facilities.  Increased  access  to 
this  recreational  property  and  further  development  of  nearby 
vacant  lands  may  hasten  the  development  of  North  Ninth  Avenue 
Park.  The  right-of-way  required  for  the  construction  of  Oak 
Street  will  not  take  any  property  from  this  public  park. 

The  recreational  facilities  at  Montana  State  University  will 
be  relatively  unaffected  by  the  proposed  improvements  to  Kagy 
Boulevard.  The  existing  90-foot-wide  right-of-way  through  the 
campus  will  not  require  any  additional  property  from  the  in- 
tramural fields  or  from  fieldhouse  and  stadium  parking  areas 
which  are  adjacent  to  Kagy  Boulevard.  The  proposed  project 
will  improve  traffic  circulation  through  the  MSU  campus  during 
special  events  at  the  fieldhouse  and  stadium  by  providing  di- 
rect access  to  and  from  South  19th  and  Willson  Avenues.  This 
linkage  with  north-south  arterial  streets  will  improve  traffic 
flows  and  help  reduce  congestion  on  streets  within  the  campus 
and  surrounding  area. 

The  "no-build"  alternatives  for  North  19th  Avenue  -  Oak  Street 
will  result  In  continued  difficult  access  to  North  Ninth  Ave- 
nue Park.  Selection  of  a  similar  alternative  for  Kagy  Boule- 
vard will  have  little  affect  upon  the  recreational  facilities 
at  MSU  and  will  do  little  to  resolve  the  conflicts  typically 
experienced  during  special  campus  events. 

No  other  significant  impacts  to  the  recreational  resources  of 
the  area  are  anticipated  as  a  result  of  the  proposed  roadway 

improvement  projects. 


Summary  of  Impacts 

Construction  of  the  projects  will  provide  beneficial 
impacts  to  parklands  and  recreational  areas  through 
the  provision  of  improved  access.  Access  im- 
provements and  subsequent  development  in  the  Oak 
Street  area  may  initiate  development  of  North  Ninth 
Avenue  Park.  Special  events  traffic  at  MSU  will  be 
facilitattid  by  the  completion  of  Kagy  Boulevard. 


3.  Visual 


Visual  quality  Is  one  of  the  most  complex  environmental  fac- 
tors to  analyze  because  it  Is  dependent  upon  an  Individual's 
subjective  assessment  of  the  resource.  The  views  of  the  new 
roadway  from  existing  residential  and  commercial  areas  along 
each  project  corridor,  as  well  as  the  perception  of  the  road- 
ways from  the  motorist's  perspective,  are  relative  points  to 
consider  In  the  overall  assessment  of  visual  impacts. 


Summary  of  Impacts 

Loss  of  mature  trees  and  rightofway  clearing  will 
be  the  primary  visual  impact  of  the  proposed  proj- 
ects. Residents  in  the  Blackmore  Place  and  Willow 
Way  areas  will  experience  the  most  significant 
changes  in  the  visual  environment. 


The  primary  visual  quality  impacts  associated  with  any  of  the 
build  alternatives  will  result  from  the  acquisition  and  subse- 
quent clearing  of  right-of-way  from  properties  adjacent  to  the 


108 


CONSEQUENCES/VISUAL  IMPACTS 


proposed  roadway  alignments.  In  most  instances,  the  loss  of 
vegetation  from  the  right-of-way  required  for  the  proposed  im- 
provement projects  will  not  significantly  alter  the  local  vi- 
sual environment.  However,  several  landowners  may  lose  trees 
or  shrubs  from  areas  adjacent  to  the  proposed  roadway  align- 
ment. The  loss  of  several  mature  spruce  and  cottonwood  trees 
from  the  Kagy  Boulevard  -  Willow  Way  area  will  be  the  most 
significant  visual  resource  impact  of  either  improvement  proj- 
ect . 

The  view  of  the  road  from  existing  developed  areas  will  be  a 
significant  visual  impact  since  the  build  alternatives  will 
result  in  roadway  construction  through  previously  undeveloped 
areas  or  areas  with  minimal  roadway  facilities.  Residents  of 
the  Blackmore  Place  area,  east  of  North  19th  Avenue,  and  in 
the  Kagy  Boulevard  -  Willow  Way  area  will  experience  signifi- 
cant changes  in  views  with  any  of  the  build  alternatives.  The 
clearing  of  vegetation  from  the  rights-of-way  and  the  traffic 
resulting  from  use  of  the  roadways  will  affect  local  views  and 
the  semi-rural  character  of  these  residential  areas. 


F.  Energy  Evaluation 


Summary  of  Impacts 

The  construction  of  high-design  traffic  facilities  on 
North  19th  Avenue,  Oak  Street  and  Kagy  Boulevard 
is  expected  to  result  in  a  net  energy  savings  since 
the  savings  in  operational  energy  requirements  would 
exceed  the  energy  requirements  of  facility  construe 
tion. 


Transportation  facilities  and  the  operation  of  the  facilities 
produce  both  direct  and  indirect  energy  consumption.  Energy  Is 
directly  consumed  through  the  operations  of  the  vehicles  that 
utilize  traffic  facilities.  Energy  Is  Indirectly  consumed  by 
the  construction  and  maintenance  of  the  facilities  and  the 
vehicles  that  utilize  the  facilities. 

Evaluations  of  energy  consumption  Indicate  that  the  energy  re- 
quirements for  the  construction  alternatives  are  similar  but 
greater  than  the  requirements  of  the  no-build  alternatives. 
The  energy  required  to  construct  the  traffic  facilities  Is  the 
major  reason  for  the  difference  in  consumption  between  alter- 
natives. If  constructed,  the  operational  energy  requirements 
of  the  traffic  facilities  would  be  less  than  those  required 
for  the  no-build  alternatives.  This  Is  due  to  the  operational 
benefits  provided  by  a  high-capacity  facility  design  and  a 
reduction  In  delays  and  congestion  on  other  portions  of  the 
traffic  network.  The  construction  of  traffic  facilities  on 
North  19th  Avenue,  Oak  Street,  and  Kagy  Boulevard  Is  expected 
to  yield  a  net  energy  savings,  since  the  savings  In  opera- 
tional energy  requirements  would  exceed  the  energy  require- 
ments of  facility  construction. 


G.  Construction  Impacts 


Since  the  construction  activities  would  involve  extensive  ex- 
cavation and  earthwork,  potential  Impacts  associated  with  the 
construction  phase  of  each  project  must  receive  special  con- 
sideration. The  nature  of  the  construction  Impacts  will  differ 
from  those  of  a  completed  roadway.  Since  the  existing  re- 
sources and  ecological  systems  can  be  disrupted  by  the  nature 
of  roadway  construction  activities,  the  resource  categories 
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previously  identified  have  been  reviewed  again  from  this  per- 
spective. Due  to  the  fact  that  roadway  construction  techniques 
are  relatively  standardized,  previous  construction  projects  of 
a  similar  nature  have  been  used  as  a  basis  for  projecting  road 
building  activities  and  their  potential  resulting  impacts. 

A  detailed  discussion  of  these  impacts  is  summarized  herein. 


1.  Physical  Environment 

a.  Geology  and  Soils 

The  most  direct  physical  alteration  of  surface  and  subsurface 
materials  would  occur  during  the  construction  phase.  The  re- 
sult of  such  construction  activity  would  be  the  displacement 
and  redistribution  of  existing  soil  and  subsurface  materials. 
The  nature  of  the  material  likely  to  be  encountered  within  the 
construction  limits  of  the  project  may  be  easily  excavated  by 
power  shovels  or  track-type  tractors.  Prior  to  excavation, 
topsoil  would  be  stripped  and  stockpiled.  At  the  conclusion  of 
the  construction  activities,  this  topsoil  will  be  replaced  on 
disturbed  areas  and  revegetation  of  these  areas  will  be  com- 
pleted. The  Montana  Department  of  Highways  specifications  gov- 
erning optimum  moisture  content  and  compaction  of  the  original 
ground  and  embankment  materials  would  assure  that  the  roadway 
base  would  perform  effectively  over  the  service  life  of  the 
fac  i 1  i  ty  . 

As  a  result  of  these  protective  measures,  no  lasting  adverse 
impact  to  the  geology  or  soils  of  the  area    is  expected. 

b.  Water  Resources  and  Quality 

1)    SURFACE  WATER  RESOURCES 

The  major  threat  to  surface  water  quality  due  to  the  con- 
struction phase  of  a  new  roadway  project  along  the  corridor 
would  be  the  potential  for  sediment  picked  up  by  runoff  from 
the  construction  site  polluting  watercourses.  Such  pollution 
involves  primarily  native  soil  particles  and  dissolved  miner- 
als. Suspended  solids,  typically  clay  particles,  would  be  the 
major  concern;  of  secondary  interest  would  be  soluble  salts 
and  m  i  nera  1  s  . 

It  is  obvious  that  the  larger  the  area  disturbed  by  the  high- 
way construction,  the  greater  the  potential  for  pollution.  In 
this  regard,  the  alternatives  would  become  progressively  less 
favorable  with  increasing  roadway  widths  and  resultingly  larg- 
er areas  of  disturbance. 


Summary  of  Impacts 

Construction  impacts  are  typically  limited  in  duration 
and  restricted  to  localized  areas  of  construction  ac- 
tivity. Potential  adverse  impacts  to  the  physical  en 
vironment  are  mitigated  effectively  through  proper 
construction  techniques  and  strict  enforcement  of 
federal  and  state  guidelines  designed  to  protect  the 
environment  Adverse  impacts  resulting  from  con- 
struction of  the  North  1 9th  Avenue  Oak  Street  and 
Kagy  Boulevard  proejcts  will  not  be  significant.  Con- 
struction of  the  projects  will  result  in  some  positive 
benefits  to  the  Bozeman  area  economy  due  to  the  in- 
creased local  employment  opportunities  and  con- 
struction worker  spending  in  the  community. 


The  potential  for  surface  water  impacts  from  construction 
could  be  effectively  mitigated  by  proper  construction  prac- 
tices. The  Montana  Department  of  Highways  Standard  Specifica- 
tions for  Road  and  Bridge  Construction  contains  provisions  to 
protect  water  quality  during  construction.  Selected  provisions 
of  these  specifications  are  reproduced  in  Table  No.  9.^^ 


20"St3ndard  Specifications  tor  Road  and  Bridge 
Construction",  adopted  by  Montana  Department  of 
Highways  and  Montana  Highway  Commission.  1981  Edi- 
tion. 
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Table  No.  9 
Standard  Erosion  Control  Practices 


1.  The  Contractor  shall  submit  to  the  Engineer  for  approval 
a  program  for  effective  control  of  water  pollution. 

2.  The  Contractor  shall  meet  the  requirements  of  the  appli- 
cable regulations  of  the  Department  of  Fish,  Wildlife  and 
Parks,  Department  of  Health  and  Environmental  Sciences, 
and  all  other  state  or  federal  regulations  relating  to 
the  prevention  or  abatement  of  erosion,  water  pollution, 
and  s  i 1  tat  ion . 

3.  Throughout  construction,  the  Contractor  shall  exercise 
every  reasonable  precaution  to  prevent  pollution  and 
siltation  of  rivers,  streams,  or  impoundments. 

k.  In  case  of  failure  on  the  part  of  the  Contractor  to  con- 
trol erosion  and  water  pollution,  the  Engineer  reserves 
the  right  to  take  whatever  action  is  necessary  to  provide 
the  proper  corrective  measures. 


2) 


GROUNDWATER  RESOURCES 


21  "EnvKonmantal  Assessmant  Notebook  Series:  Volume  4 
Physical  Impacts".  OOT  P5600  4.  US  DOT.  1985 


The  only  opportunity  for  adverse  Impacts  to  groundwater  quali- 
ty due  to  highway  construction  would  involve  the  percolation 
of  contaminated  surface  waters  into  the  groundwater.  This  dif- 
fers from  the  situations  described  previously  in  that  the  con- 
taminants contained  in  such  construction  site  runoff  would  not 
typically  include  the  heavy  metal  fractions  or  traffic-related 
contributions.  Rather,  the  pollutant  load  would  primarily  in- 
volve native  materials  that  were  transported  by  the  runoff. 
The  characteristics  of  the  area  would  indicate  that  the  prima- 
ry contaminants  thus  contained  in  the  runoff  would  be  sus- 
pended sediment  and  dissolved  minerals.  The  sediment  fraction 
would  effectively  be  removed  by  physical  filtration  as  the  wa- 
ter percolates  through  the  soil  and  no  measurable  impacts  are 
expected  for  any  of  the  alternates. 

0.  Air  Quality 

Construction  activities  are  expected  to  have  a  temporary  ad- 
verse air  quality  impact  on  the  project  areas  with  any  of  the 
build  alternatives.  Emissions  generated  by  excavation  and 
hauling  activities  would  increase  the  level  of  fugitive  par- 
ticulates (dust)  and  may  produce  a  dust  nuisance  to  local 
residents  and  commercial  establishments.  The  magnitude  of  such 
emissions  would  be  directly  related  to  the  scope  of  the  con- 
struction activity,  and  could  be  expected  to  be  somewhat 
greater  with  the  construction  of  wider  roadway  sections. ^^ 

Gaseous  emissions  would  be  generated  by  large  gasoline  and 
diesel  engines  on  construction  vehicles  and  equipment.  Amounts 
of  such  emissions  would  be  dependent  upon  the  size  of  the 
roadway  being  constructed  as  more  equipment  and  support  vehi- 
cles would  be  needed  for  efficient  construction  of  wider  road- 
ways. Additional  particulate  and  gaseous  emissions  would  be 


111 


CONSEQUENCES /CONSTRUCTION  IMPACTS 
generated     by     the     processing     of     roadway     surfacing     materials. 

This      source      of      emissions      will      not      affect      air      quality      in      t  h  e   ^^  Envifoninenlal  lmp«cl  Analysa  Handbook,  Rau  and  Woolen, 

immediate  project  area  since  processing  plants  for  surfacing   McGraw  Hiii  Book  company,  i980. 
materials  will  be  located  some  distance  away  from  the  work 
s  i  tes  i  n  Bozeman . 

Precautions  may  be  taken  to  minimize  the  air  quality  impacts 
likely  to  be  experienced  during  construction  of  the  roadway. 
These  measures  include  the  use  of  water  or  chemical  additives 
to  minimize  dust  generated  within  the  construction  site;  vehi- 
cle speed  restrictions;  and  the  use  of  mulch  and  prompt  re- 
seeding  of  disturbed  areas  to  minimize  the  potential  for  wind 
erosion.  Compliance  with  all  federal,  state  and  local  air 
quality  regulations  as  well  as  all  standard  specifications  and 
practices  of  the  Montana  Department  of  Highways  relating  to 
air  quality  would  be  required  and  enforced. 


d.  Noise 

Assessment  of  construction  noise  impacts  is  dependent  upon  the 
noise  source,  its  intensity,  and  the  location  and  sensitivity 
of  the  noise  receptor  relative  to  the  source.  Construction 
noise  will  be  generated  by  both  mobile  and  stationary  equip- 
ment. Mobile  equipment  consists  of  machinery  such  as  dozers, 
scrapers  or  graders  which  operate  in  a  cyclic  fashion  of  full 
power  followed  by  a  period  of  reduced  power.  Stationary  equip- 
ment consists  of  fixed  power  equipment  such  as  pumps,  genera- 
tors and  compressors  or  impact  equipment  like  jackhammers  or 
other  pneumatic  tools.  Typical  ranges  in  noise  levels  gener- 
ated by  construction  equipment  at  a  distance  of  fifty  feet 
were  compiled  by  the  U.S.  Environmental  Protection  Agency,  and 
are  contained  in  Table  No.  10.  The  type  of  equipment  and  its 
accompanying  noise  levels  will  vary  throughout  the  project 
since  construction  activities  will  be  completed  in  phases. 


Table  No.  10 

Typical  Noise  Levels  for  Selected 

Construction  Equipment 

Type             Noise  Level 

5  (dBA)  at  50  ft. 

Mobi 1 e  Equ  i  pment 

T  rucks 

91 

Dozers 

80 

Cranes 

83 

Scrapers 

88 

Graders 

85 

Rollers 

7^ 

Backhoes 

85 

Concrete  Mixers 

85 

Paving  Machines 

89 

Stat ionary/ Impact  Equipment 

Air  Compressors 

81 

Jackhammers 

88 

Power  Saws 

78 

Pneumatic  Tools 

85 

Concrete  Vibrators 

76 

23  ■'Environmental  Assessment  Notebook  Series:  Volume  4 
Physical  Impacts",  US  DOT,  1975. 
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Noise  Impacts  due  to  construction  activities  are  anticipated 
with  any  of  the  build  alternatives,  especially  in  residences 
and  commercial  establishments  directly  adjacent  to  construc- 
tion zones.  Several  measures  will  be  implemented  to  minimize 
impacts  to  noise  sensitive  uses  along  the  project  corridors. 
One  of  the  measures  which  will  be  utilized  for  these  projects 
includes  the  limitation  of  workhours  on  the  construction  site 
to  daylight  hours  only.  In  addition,  diesel  and  gasoline 
powered  construction  equipment  will  be  required  to  be  equipped 
with  mufflers  and  be  in  continued  good  maintenance.  It  should 
be  noted  that  construction  noise  impacts  are  of  a  temporary 
nature  and  use  of  these  easy-to- implement  measures  should  min- 
imize most  impacts  likely  to  be  experienced  during  the  con- 
struction phase  of  this  project. 


2.  Biological  Environment 

a.  Vegetation 

Construction  of  a  new  roadway  of  any  design  would  entail 
stripping  the  vegetation  cover  and  topsoil  from  the  work  area 
prior  to  any  earthwork  activities.  The  area  to  be  affected  by 
construction  is  planted  with  introduced  species  of  grass, 
trees  and  shrubs.  Topsoil  removed  from  these  areas  will  be 
replaced  after  construction  and  vegetative  cover  will  be  re- 
established according  to  Montana  Department  of  Highways  speci- 
fications. The  size  of  the  area  disturbed  by  construction 
activities  depends  upon  the  width  of  the  selected  roadway  al- 
ternatives. Wider  roadway  sections  would  result  in  more  exten- 
sive vegetation  removed  than  narrower  sections. 

b.  Fish  and  Wildlife 

Const ruct i on- re  1 ated  consequences  to  the  fish  and  wildlife  of 
the  project  corridors  are  minor,  regardless  of  the  alternative 
selected  for  implementation.  Wildlife  in  the  immediate  area  of 
construction  would  be  disturbed;  however,  the  area  in  which 
construction  would  take  place  provides  little  wildlife  habitat 
and  has  limited  wildlife  potential.  Properly  timed  construc- 
tion activities  (late  summer  to  fall)  would  probably  displace 
birds  to  adjacent  habitat  with  minimal  affects  on  bird  produc- 
tion. Fish  species  (if  present)  in  project  area  drainages 
could  be  impacted  by  sedimentation  or  siltation  resulting  from 
construction  activities;  however,  numerous  provisions  exist  to 
safeguard  the  quality  of  surface  waters.  Therefore,  the  ad- 
verse impacts  to  fish  and  wildlife  resulting  from  construction 
of  the  project  would  not  be  significant. 

3.  Human  Environment 
a.  Soclo-Economic 

1)    SHORT-TERM  ECONOMIC  IMPACTS 

Construction  of  the  arterial  projects  would  result  in  direct 
short-term  economic  benefits  in  Bozeman  and  the  surrounding 
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area.  Project  development  would  create  jobs  and  income  for 
construction  workers  and  contractors  who  would  in  turn  pur- 
chase goods  and  services  from  the  local  area.  If  the  primary 
contractor  was  retained  from  outside  the  region,  the  economic 
effect  on  the  local  economy  would  be  commensurate  1 y  less. 

The  greatest  variables  influencing  both  labor  force  and  em- 
ployment scheduling  are  the  size  of  the  primary  contracting 
firm  and  the  time  of  year  that  the  contract  is  let.  Assuming 
the  projects  will  be  funded  in  accordance  with  the  priorities 
established  by  the  Bozeman  PCC,  North  19th  Avenue  -  Oak  Street 
will  be  the  initial  project  constructed  and  Kagy  Boulevard 
would  be  constructed  as  funding  allows  after  the  completion  of 
Project  M1299(l).  Work  on  North  19th  Avenue  and  Oak  Avenue  is 
scheduled  to  begin  around  1990;  however,  this  date  is  depen- 
dent upon  the  availability  of  project  funding.  Based  on  labor 
estimates  provided  by  MDOH  and  the  likelihood  that  the  North 
19th  Avenue  -  Oak  Street  project  will  be  let  in  one  contract, 
seasonal  labor  requirements  were  estimated.  Table  No.  11  sum- 
marizes these  requirements. 

The  roadway  widths  of  each  alternative  would  not  significantly 
affect  labor  mix  and  number  of  employees,  but  it  could  affect 
the  duration  of  employment.  It  is  likely  that  at  least  SOt  of 
the  labor  force  would  probably  be  hired  locally.  The  contrac- 
tor, whether  local  or  non-local,  would  probably  fill  the  la- 
borer, teamster,  equipment  operator,  electrical  subcontractor, 
and  concrete  job  positions  locally.  Supervisorial  staff  and 
key  equipment  operators  usually  travel  with  the  firm. 

The  scheduling  for  the  Kagy  Boulevard  project  is  likely  to  be 
similar  to  that  identified  in  Table  No.  11;  however,  worker 
requirements  would  be  proportionately  less  for  the  project 
since  the  scope  of  the  project  is  less  than  that  of  the  North 
19th  Avenue  -  Oak  Street  project. 


Table  No.  11 
Typical  Project  Schedule  and  Worker  Requirements 

Typical  Project  Schedule  and  Number  of  Workers  Required: 
May  June-July-Aug.-Sept.         Oct . 

'  k5 


12-25  (depending  on 
the  size  of  the 
contract  ing  f  i  rm) 

Type  of  Workers  Required: 


10-25 


equipment  operators 
electrical  workers 
superv  i  sors 


teamsters 
flagmen,  laborers 
electrical  workers 
equipment  operators 
superv  i  sors 


concrete  workers 
electrical  workers 
painters,  laborers 
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24 


Bill  Olson,  AGCA,  Montana  Contractors  Association,  in  a 
personal  communication  March  S,  1985. 


25 


Bob  Robertson,  Sletten  Construction,  Great  Falls,  in  a  per- 
sonal communication  June,  1985. 


2) 


DIRECT  INCOME  EFFECTS 


The  Montana  Contractors'  Association  estimates  that  25%  of 
construction  costs  for  urban  roadway  improvements  projects  are 
typically  expended  for  construction  worker  wages.  Based  on 
this  estimate,  the  total  worker  wage  payments  for  the  con- 
struction of  Projects  M1299(l)  and  M1212(4)  are  estimated  to 
range  from  $600,000  to  $800,00  depending  on  which  alternatives 
are  ultimately  constructed.  Currently,  the  average  construc- 
tion worker  wage  is  estimated  to  be  $13.00  per  hour.^^ 


Table  No.  12 
Estimated  Construction  Worlcer  Earnings 


ALTERNATIVE 


PROJECT 


2         3         3          5  Us  5 
(Two-Lane)  (Two-Lane)  (Four-Lane)  (Four-Lane)  (Four-Lane) (Two-Lane) 

North  19th  -  Oak   $502,000   $603,000  $596,000  $53'<,000  $570,000   $1(90,000 

Kagy  Boulevard     $128,000   $168,000  $178,000  $169,000  $189,000   $106,000 


The  preceding  table  does  not  include  estimates  of  wage  and 
salary  earnings  by  contractor  management  personnel  or  contrac- 
tor profits.  These  earnings  vary  widely  between  projects  and 
individual  contractors. 


A  portion  of  the  project's  engineering  and  contingencies  bud- 
get would  be  used  to  pay  wages  and  salaries  of  MDOH  personnel. 
These  payments  would  also  represent  a  positive  direct  income 
effect  of  the  project. 


3) 


INDIRECT  EFFECTS  AND  TOTAL  LOCAL  INCOME  EFFECTS 


26"An  Empirical  Model  ol  Spatial  Interaction  in  Sparsely 
Populated  Regions",  James  A.  Chalmers,  et.  al..  November 
11,1977. 


The  distribution  of  local  and  non-local  employment  is  also 
important  because  of  differences  in  personal  expenditure 
patterns.  Nearly  all  of  construction  earnings  by  local  workers 
could  be  expected  to  remain  within  the  local  economy.  Non- 
local workers  are  likely  to  spend  less  than  half  of  their 
earnings  within  the  Bozeman-Ga 1 1  at i n  County  area. 

Estimates  of  local  indirect  income  effects  of  the  North  19th 
Avenue  -  Oak  Street  and  Kagy  Boulevard  projects  are  based  on 
an  economic  model  developed  by  Chalmers  et.  al.  in  1977.  The 
model  categorizes  counties  by  the  size  of  its  market  area  and 
the  goods  and  services  provided  within  the  county.  The 
Chalmers  model  identifies  the  major  western  Montana  counties, 
including  Gallatin  County,  as  third-order  counties,  and  as- 
signs an  income  multiplier  of  $1.02  to  every  dollar  expended 
within  these  areas . 


In  estimating  income  effects,  it  was  assumed  that  project  em- 
ployment would  be  distributed  equally  between  local  and  non- 
local residents.  It  was  also  assumed  that  local  workers  would 
expend  95%  and  non-local  workers  kO%  of  their  earnings  within 
the  Bozeman-Ga 1  1  at i n  County  area  economy.  The  following  fig- 
ures should  be  reduced  by  the  percentage  that  local  gov- 
ernments contribute  to  the  project  to  calibrate  the  model 
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properly.  The  likelihood  of  a  local  government  contribution  is 
not  known  at  this  time.  Total  income  effects  in  Table  No.  13 
are  developed  by  adding  estimates  of  direct  earnings  by  local 
construction  workers  discussed  previously  to  local  indirect 
income  effects. 


Table  No.  13 

Indirect  and  Total  Local  Income  Effects 

PROJECT 

ALTERNATIVE 

2 
(Two-Lane) 

3 

(Two-Lane) 

3 
(Four-Lane) 

(Four-Lane) 

'./5 
(Four-Lane 

5 
) (Two-Lane) 

North    19th    -    Oak: 

Local    Worker 
Wages 

$251 ,000 

$301,000 

$298,150 

$267,000 

$285,000 

$2'47.000 

Local    Derivative 
Effects 

$3'<6,000 

$'(15,000 

$'(1  1  ,000 

$368,000 

$393,000 

$3'*0,000 

Total    Local 

Income    Effects 

$597,000 

$716,000 

$709,150 

$635,000 

$678,000 

$587,000 

Kagy   Boulevard: 

Local    Worker 
Wages 

$   6J4,000 

$   8A,000 

$   89,000 

$    85,000 

$  95,000 

$   53,000 

Local    Derivative 
Effects 

$   88,000 

$116,000 

$122,000 

$116,000 

$130,000 

$   73,000 

Total    Local 

Income    Effects 

$152,000 

$200,000 

$211  ,000 

$201  ,000 

$225,000 

$126,000 

1 .         1 nc 1 udes    ef f 

ects   of  expe 

nd  i  tures   o 

f    non-local    workers. 

The  preceding  table  assumes  that  half  of  the  available  con- 
struction jobs  would  be  filled  by  residents  of  Gallatin  Coun- 
ty. If  the  number  of  jobs  held  by  local  residents  were  to  be 
higher,  or  if  a  local  contractor  were  to  be  the  successful 
bidder,  then  local  income  benefits  accruing  to  the  region's 
economy  would  increase  correspondingly.  If  concrete,  fuel,  and 
gravel  are  purchased  from  the  local  region,  additional  deriva- 
tive income  benefits  to  the  region  would  result. 


M 


INDIRECT  EMPLOYMENT  EFFECTS 


The  North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard  projects 
v;ill  not  have  a  major  long-term  impact  on  local  employment  op- 
portunities. The  size  of  the  work  force  and  duration  of  con- 
struction phases  are  relatively  small.  Although  some  local 
businesses  may  experience  temporary  sales  increases,  few,  if 
any,  are  expected  to  add  employees  as  a  result  of  this  proj- 
ect . 


5) 


PUBLIC  AND  PRIVATE  SERVICES 


The  short-term  population  effects  from  the  project  and  impacts 
to  public  and  private  services  are  expected  to  be  minimal 
because  half  of  the  employees  are  expected  to  be  local,  and 
construction  is  not  expected  to  employ  more  than  ^5  persons. 
Since  a  certain  percentage  of  students  tend  to  leave  the 
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Bozeman  area  during  the  summer  (post-graduation  and  vacation) 
and  since  peak  construction  months  are  June  through  September, 
housing  and  other  public  services  would  be  available  and 
minimally  impacted  by  the  projects. 


b.  Transportation 

The  transportation  resources  and  facilities  of  North  19th  Ave- 
nue, Oak  Street,  and  Kagy  Boulevard  areas  would  remain  largely 
unaffected  by  the  construction  phase  of  any  of  the  proposed 
roadway  alternatives.  However,  reconstruction  activities  at 
major  intersections  may  subject  traffic  to  delays  and  detours. 
It  is  expected  that  other  roads  and  streets  in  nearby  areas 
would  experience  short-term  increases  in  traffic  volumes  as 
motorists  utilize  alternate  routes  to  avoid  construction  de- 
tours and  delays.  Air  service  and  rail  service  would  be  unaf- 
fected by  project  construction. 


0.  Utilities 

Early  in  the  design  phase  of  the  proposed  improvement  proj- 
ects, all  public  and  private  utilities  will  be  contacted  in  an 
effort  to  identify  impacts  of  the  construction  activities  on 
the  supply  and  distribution  lines  of  each  utility.  This  early 
coordination  will  allow  each  utility  company  to  determine  the 
extent  of  system  modification  required  and  will  allow  for  re- 
visions in  the  design  of  each  system.  It  is  anticipated  that 
relocation  activities  will  be  performed  prior  to  and  during 
roadway  construction. 


d.  Traffic  Safety 

Since  the  project  will  primarily  involve  construction  in  unde- 
veloped areas,  traffic  in  the  project  area  is  likely  to  be  af- 
fected at  the  major  intersections  adjoining  the  projects.  The 
anticipated  delays  and  detours  would  require  provisions  for 
traffic  safety  in  the  construction  area.  The  Montana  Depart- 
ment of  Highways,  in  conjunction  with  the  construction  con- 
tractor, would  develop  and  employ  a  traffic  control  plan  in 
and  around  work  sites.  A  combination  of  temporary  signing, 
flagmen,  detours,  and  mandatory  speed  reductions  may  be  used 
to  facilitate  traffic  within  the  construction  zones. 

Use  of  the  Kagy  Boulevard  construction  zone  by  pedestrians  and 
bicyclists  also  merits  special  attention  in  the  construction 
traffic  safety  program.  In  general,  pedestrian  access  through- 
out the  construction  zone  should  pose  no  problems.  OSHA- 
mandated  warning  devices  on  construction  equipment  provide  an 
effective  safeguard  against  potential  pedestrian-equipment 
conflicts.  Although  bicyclists  may  be  routed  like  motorized 
vehicles,  their  presence  in  construction  zones  warrants  ad- 
ditional consideration. 
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4.  Cultural,  Recreational,  and  Visual  Environment 

a.  Archaeological  and  Historical 

Since  construction  of  North  19th  Avenue  will  require  the  ac- 
quisition and  clearing  of  a  30  to  38-foot-wide  strip  of  prop- 
erty from  the  Smith  farm  site,  the  ultimate  disposition  of  the 
farmhouse  structure  will  dependent  upon  the  selected  build  al- 
ternative. If  the  wide  alternative  is  selected,  removal  or 
relocation  of  the  structure  will  be  completed  prior  to  con- 
struction. If  the  remaining  build  alternatives  are  selected 
and  the  farmhouse  is  retained  in  its  original  position,  strict 
construction  limits  must  be  established  to  avoid  impacts  due 
to  the  proximity  of  the  roadway  to  the  farmhouse. 

In  the  event  that  significant  properties  are  discovered  during 
construction,  the  Montana  Department  of  Highways  Standard 
Specifications  for  Road  and  Bridge  Construction  provides  that 
"when  any  contractor's  operation  encounters  remains  of  prehis- 
toric peoples  dwelling  sites  or  artifacts  of  historical  or  ar- 
chaeological significant,  the  operation  will  be  temporarily 
discontinued  until  notified  by  the  Engineer  to  resume  work. 
The  Engineer  will  contact  archaeological  authorities  to  de- 
termine the  disposition  thereof."  This  policy  should  provide 
adequate  protection  to  all  unanticipated  cultural  resources 
discovered  during  construction  activities. 

b.  Recreational 

The  recreational  sites  in  the  project  areas  will  experience 
minimal  impacts  during  the  construction  phases  of  the  proj- 
ects. The  proposed  construction  in  the  North  19th  Avenue  -  Oak 
Street  area  will  not  impact  the  undeveloped  North  Ninth  Avenue 
Park.  Since  initial  construction  activities  on  Kagy  Boulevard 
are  likely  to  be  limited  to  the  area  between  South  19th  and 
South  11th  Avenues  and  the  existing  portion  of  Kagy  Boulevard 
will  be  utilized,  no  construction  impacts  are  anticipated  for 
recreational  properties  on  the  MSU  campus. 

c.  Visual 

An  adverse  impact  to  the  visual  quality  of  the  project  areas 
is  unavoidable  for  all  alternatives  involving  construction  ac- 
tivity. A  certain  amount  of  short-term  uns i ght 1 i ness  due  to 
earthwork  would  occur  during  construction.  Due  to  the  tempo- 
rary nature  of  the  construction  and  the  required  revegetation 
of  the  disturbed  areas,  the  overall  significance  of  these  im- 
pacts are  considered  minor. 


H.  Summary  of  Costs 

^.  Right-ot-Way  Cost  Estimates 


Estimates  detailing  the  costs  of  acquiring  project  rights-of- 
way  and  relocating  any  residences  or  businesses  that  lie  with- 
in the  proposed  rights-of-way  were  developed  by  the  Montana 
Department  of  Highways,  Right-of-Way  Bureau.   The  estimates 
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Identify  the  owners  of  all  parcels  likely  to  be  affected  by 
the  proposed  projects  and  indicate  the  amount  of  right-of-way 
required  from  each  parcel  to  provide  for  the  development  of 
adequate  right-of-way  corridors.  The  cost  estimates  also 
recognize  that  significant  utility  conflicts  and  relocations 
will  be  required  through  previously  undeveloped  portions  of 
the  project  areas.  The  following  table  summarizes  the  right- 
of-way  costs  associated  with  each  of  the  roadway  alternatives 
considered  in  the  EIS  evaluations. 


Table  No.  14 

Right-of-way  Costs  for  Projects  M1299(1)  and  M1212(4) 

COST    ITEM 

(T 

ALTERNATE 

2 

wo-Lane) 

3 

(Two-Lane) 

3 

(Four-Lane) 

(T 

4 
wo-Lane) 

lt/5 
(Four-Lane) 

(T 

5 

wo-Lane) 

North    19th   -   Oak: 

Acqu  i  s  i  t  ion/Relocat  ion 
Utility   Relocat  ions 

$ 

189,010 
178,900 

$      212,610 
178,900 

$ 

212,610 
178,900 

$ 

189,010 
178,900 

$ 

189,010 
178,900 

189.010 
178,900 

Total     (R/W): 

$ 

367.910 

$     391.510 

$ 

391.510 

J 

367,910 

$ 

367,910 

367.910 

Kagy   Boulevard: 

Acquisition/Relocation 
Utility   Re  local  ions 

$ 

145,000 
22,000 

$      145,000 
22,000 

$ 

145,000 
22,000 

$ 

145,000 
22,000 

$ 

145,000 
22,000 

145,000 
22,000 

Total     (R/W): 

$ 

167,000 

$      167,000 

$ 

167,000 

i 

167,000 

$ 

167,000 

167,000 

It  is  the  City  of  Bozeman's  policy  that  right-of-way  donations 
must  occur  prior  to  the  annexation  of  new  subdivisions.  Since 
several  subdivisions  have  been  proposed  for  areas  adjacent  to 
North  19th  Avenue  and  Oak  Street,  it  is  desirable  to  include 
such  donations  in  the  development  of  right-of-way  cost  esti- 
mate. Therefore,  the  cost  of  right-of-way  acquisition/ 
relocation  presented  for  North  19th  Avenue  -  Oak  Street  recog- 
nizes the  fact  that  developer  dedications  of  right-of-way  have 
been  made  or  are  likely  to  be  made  along  the  corridor. 

It  should  also  be  noted  that  right-of-way  acquisition  for  both 
projects  will  be  initiated  as  soon  as  funding  allows.  The  City 
of  Bozeman's  current  FAU  program  will  allow  the  acquisition  of 
rights-of-way  for  both  projects  to  occur  during  FY  1987  and  FY 
1988. 


2.  Construction  Cost  Estimates 


^' "Tabulilion  ot  Low  Bid  Puces  and  Compulation  of  Average 
Pricej  foi  Ihe  Period  January,  1984  through  December, 
1984",  MOOH  Conirict  Plani  Section,  January  23,  1985 


Detailed  preliminary  design  layouts  were  prepared  for  each  al- 
ternative considered  for  the  North  19th  Avenue  -  Oak  Street 
and  Kagy  Boulevard  projects.  These  preliminary  design  layouts 
together  with  supplemental  design  data  (i.e.,  typical  roadway 
sections  and  existing  terrain  characteristics)  allowed  design 
features  and  work  items  to  be  quantified  for  each  alternative. 
Average  bid  prices  from  recent  MDOH  bid  tabulation  summaries 
were  applied  to  the  quantities  to  develop  construction  cost 
estimates  for  each  alternative.  The  detailed  design  layouts, 
summary  of  quantities,  unit  prices,  and  costs  for  each  alter- 
native are  on  file  and  available  for  review  at  the  Montana 
Department  of  Highways'  Office  in  Helena, 
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The  following  tables  contain  the  estimated  construction  costs 
of  each  of  the  build  alternatives  considered  for  North  19th 
Avenue  -  Oak  Street  and  Kagy  Boulevard.  It  should  be  noted 
that  all  construction  costs  presented  in  these  estimates  are 
based  on  1 984  dol  1  ars  and  do  not  include  right-of-way  ac- 
quisition costs.  A  number  of  the  construction  cost  items, 
particularly  costs  associated  with  drainage  and  irrigation  and 
with  the  modification  of  existing  major  intersections,  vary 
somewhat  by  alternative;  however,  the  differences  are  con- 
sidered to  be  minimal. 


Table  No.  15 

North  19th  Avenue  -  Oak  Street  -  Ml  299(1) 

Initial  Facility  Construction  Costs 


COST  ITEM 

ALTERNATE 

(T 

2 
wo-Lane) 

3 

(Two-Lane) 

3 

(Four-Lane) 

(T 

^o-Lane) 

(Four-Lane) 

(T 

5 
wo-Lane) 

1 . 

2. 

Excavat  ion 
Surfacing  and 
Striping 

$ 

79,200 
SiiO.OOO 

$   191,800 
1 ,129,600 

i      191,800 
l,10't,300 

$ 

I'll  ,900 
90'(,800 

J   166,000 
1  ,026,100 

$ 

89,  "too 
795,700 

3. 

It. 

5. 

Drainage  and 

1 rr  igat  ion 
L  i  ght  i  ng  (Mi  nor 

intersections)    ^ 
Major  Intersections 

795,900 

21 ,300 
271,900 

795,900 

21  ,300 
271  ,900 

795,900 

21 ,300 
271 ,900 

795,900 

21,300 
271,900 

795.900 

21 ,300 
271,900 

795,900 

21 ,300 
271 ,900 

Su 

btotal  : 

$2 

,008,300 

$2, '•10,500 

$2,385,200 

$2 

,135,800 

$2,281,200 

$1 

,97'<,200 

10^.  Engineering 
15*  Contingency 

502,100 

602,600 

596,300 

53'*, 000 

570,300 

'193,600 

Total  (Construction): 


$2, 510, 'too   $3,013,100   $2,981,500   $2,669,800   $2,851,500    $2, '♦67, 800 


1.  Includes  cost  of  surfacing,  striping,  curb  and  gutters  as  well  as  sidewalk  and  boulevard 
preparat  ion . 

2.  Includes  cost  of  relocating  the  Farmer's  Canal  and  piping  it  underground.  The  item  does  not 
include  the  cost  of  facilities  associated  with  detention  of  stormwater. 

3.  Includes  modification  of  existing  approaches  where  applicable.  The  item  includes  cost  of 
lighting  the  major  intersections  at  North  1 9th/Durs ton ,  North  19th/0ak,  and  Oak/North  Seventh 
and  signalizing  Oak/North  Seventh  only. 


The  capacity  analyses  conducted  for  North  19th  Avenue  and  Oak 
Street  determined  that  traffic  signals  will  be  required  at  the 
North  19th  Avenue  -  Durston  Road  and  North  19th  Avenue  -  Oak 
Street  intersections  by  1995.  Since  s i gna 1 i zat i on  may  be  war- 
ranted relatively  early  in  the  design  life  of  the  facility  and 
may  not  be  included  in  the  initial  construction  project,  it 
was  considered  appropriate  to  develop  and  present  a  cost  esti- 
mate for  the  installation  of  signals  at  both  locations.  The 
estimated  cost  of  signalizing  both  intersections  would  be  ap- 
proximately $98,000  in  198^4  dollars. 

The  initial  construction  costs  presented  in  Table  No.  16  as- 
sume that  Kagy  Boulevard  would  be  completely  reconstructed 
from  South  19th  Avenue  to  the  Greek  Way,  where  the  previous 
improvement  project  M1212(l)  was  terminated.  No  salvage  value 
for  the  existing  roadway  section  (South  11th  Avenue  to  Greek 
Way)  has  been  assumed. 

Based  on  the  capacity  analyses  conducted  for  major  inter- 
sections along  Kagy  Boulevard,  it  was  determined  that  sig- 
nalization  will  be  necessary  at  four  locations  to  maintain 
desirable  traffic  flows  during  the  life  of  the  facility. 
Assuming  a  "worst  case"  scenario,  the  Kagy  Boulevard  inter- 
sections with  South  19th  Avenue  and  South  Th i rd/Wi 1 1  son  Avenue 
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are  projected  to  satisfy  the  volume  warrants  no  earlier  than 
1995  and  the  intersections  at  South  11  th  and  South  Seventh 
Avenues  no  earlier  than  the  year  2007. 


Table  No.  16 

Kagy  Boulevard  Ml  21 2(4) 

(South  19th  Avenue  to  Greek  Way) 

Initial  Facility  Construction  Costs 


COST  ITEM 

ALTERNATE 

2 

3 

3 

1. 

It/S 

5 

(T 

wo-Lane) 

(Two-Lane) 

(Four-Lane) 

(T 

wo-Lane) 

(Four-Lane) 

(T 

wo-Lane) 

1 . 

Excavat  ion 

$ 

57,600 

$  89,800 

$ 

102,000 

$ 

96,500 

$   115,500 

$ 

57,100 

2. 

Surfacing  and 
St r  i  pi  ng 

580,1*00 

621,000 

670.500 

622,300 

729.500 

1*58,500 

3. 

Drainage  and 

1 rr  i  ga t  ion 

259,600 

259,600 

259,600 

259,600 

259,600 

259,600 

It. 

L  i  ght  i  ng  (Mi  nor 

Intersections) 
Major  Intersections 

23,700 

23,700 

23,700 

23,700 

23,700 

23,700 

5. 



55,500 

55,500 



55,500 



55,500 

55,500 



55,500 

Su 

btotal : 

lO?,  Engineering 

$ 

976,800 

$1  ,0't9,600 

$1 

,111 ,300 

$1 

,057,600 

$1 ,183,800 

$ 

85't,'tOO 

1  S'l    Cent  ingency 

214 1(, 200 

262,'.00 

277,800 

26'<,'(00 

295,900 

213,600 

Total  (Construction):      $1,221,000   $1,312,000   $1,389,100   $1,322,000   $1,1*79,700    $1,068,000 

1.  Includes  cost  of  surfacing,  striping,  curb  and  gutters  as  well  as  sidewalk  and  boulevard 
preparat  ion. 

2.  Includes  cost  of  modifying  the  north  and  south  approaches  and  lighting  the  South  19th/Kagy 
i  ntersect  ion . 


Significant  geometric  changes,  in  conjunction  with  signal- 
ization,  will  be  needed  at  the  Kagy  Boulevard  -  South  Third/ 
Willson  Avenue  intersection  to  meet  the  minimum  facility  re- 
quirements for  design  year  traffic  volumes.  For  purposes  of 
the  EIS,  it  is  assumed  the  intersections  would  be  recon- 
structed as  one  four-way  intersection  by  terminating  South 
Third  Avenue,  north  of  Kagy  Boulevard,  and  by  shifting  the 
south  approach  to  the  intersection  eastward  to  match  the  ex- 
isting alignment  of  Willson  Avenue.  The  realignment  of  South 
Third  Avenue  in  this  manner  would  require  the  acquisition  of 
minor  amounts  of  right-of-way  near  the  intersection  and  the 
construction  of  approximately  350  feet  of  new  roadway  and 
transition  to  the  existing  facility.  Pavement  widening  on  the 
west  approach  to  the  intersection  would  be  necessary  to  ac- 
commodate right  turn  movements.  The  north  and  east  approaches 
would  require  some  striping  and  median  modifications  to  pro- 
vide turning  lanes  or  bays.  The  resultant  configuration  would 
be  safer  and  would  facilitate  traffic  flows  much  more  effec- 
tively than  the  existing  intersection.  The  estimated  cost  of 
signalizing  and  reconstructing  the  Kagy  Boulevard  -  South 
Th i rd/Wi  1 1  son  Avenue  intersection  is  $15^,000  (includes  right- 
of-way  costs).  It  is  estimated  that  s i gna 1 i zat i on  of  the  Kagy 
Boulevard  -  South  19th  Avenue  intersection  would  cost  $'♦9,000. 
The  cost  of  signalizing  the  intersections  at  South  11th  and 
South  Seventh  Avenues  is  estimated  to  be  $100,000  in  198^ 
dol 1 ars  . 
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3.  North  19th  Avenue  Extension 

Although  the  construction  of  North  19th  Avenue  between  Oak 
Street  and  Baxter  Lane  is  not  included  in  Project  M1299(l), 
this  section  of  roadway  is  essential  to  the  development  of  the 
19th  Avenue  arterial.  The  construction  of  a  traffic  facility 
in  this  location  will  provide  the  necessary  linl<age  between 
the  improvement  projects  on  North  19th  Avenue  -  Oak  Street  and 
East  Valley  Center  Drive  and  will  provide  traffic  relief  on 
North  Seventh  Avenue.  Future  residential  and  commercial  devel- 
opment in  this  portion  of  Bozeman  is  somewhat  contingent  upon 
the  access  improvements  that  will  be  provided  by  the  roadway. 

It  was  assumed  for  this  evaluation  that  North  19th  Avenue,  be- 
tween Oak  Street  and  Baxter  Lane,  would  be  constructed  as  an 
undivided  28-foot-wide  "rural"  two-lane  roadway  with  two  12- 
foot-wide  travel  lanes  and  two-foot-wide  paved  shoulders.  An 
additional  six  feet  of  gravel  would  be  placed  adjacent  to  each 
side  of  the  roadway  to  provide  a  total  shoulder  width  of  eight 
feet.  The  north  approach  to  the  North  19th  Avenue  -  Oak  Street 
intersection  would  be  widened  to  accommodate  a  12-foot-wide 
left-turn  lane.  It  is  further  assumed  that  no  sidewalks  would 
be  included  and  that  roadway  drainage  facilities  would  be  kept 
to  a  minimum.  Based  on  these  assumptions,  estimates  of  right- 
of-way  and  construction  costs  were  developed.  These  costs  are 
summarized  below: 

Right-of-Way : 

Right-of-Way  Acquisition  Costs  $  85,200 

Utility  Conflicts/Relocations  63.^50 

Total  Right-of-Way  Costs  $1^8,650 

Construct  ion : 

Excavation  $  33,300 

Drainage  and  Irrigation  ^3,600 

Surfacing  and  Striping  15^,700 

Total  Construction  Costs  $231,600 

1S%    Engineering/Contingency  $  57,900 

Total  Construction  Costs  $289,500 


As  indicated  previously,  the  City  of  Bozeman  requires  the  ded- 
ication of  the  rights-of-way  necessary  for  traffic  corridors 
as  a  condition  of  annexation.  The  developers  in  the  areas  ad- 
jacent to  this  portion  of  North  19th  Avenue  have  proposed  that 
their  properties  be  annexed  to  the  city.  If  annexation  does 
occur,  the  costs  for  right-of-way  acquisition  would  be  totally 
defrayed  through  developer  donations  and  the  cost  of  the  proj- 
ect would  be  significantly  reduced.  The  total  cost  of  the 
proposed  extension  of  North  19th  Avenue  is  the  sum  of  the 
right-of-way  and  construction  costs.  Currently,  no  source  of 
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funding    has    been    identified    for    tine    development    of    Nortli    19th 
Avenue    from   Oal<.   Street    to   Baxter    Lane. 


4.  Stage  and  Interim  Facility  Construction 

The  majority  of  the  discussion  and  analysis  contained  in  the 
draft  EIS  focuses  on  the  impacts  of  initially  constructing 
those  design  features  of  the  alternatives  that  are  both  neces- 
sary and  desirable  for  design  year  traffic  operations.  Several 
concerns,  including  the  estimated  costs  of  the  facilities,  the 
limited  project  funding,  and  the  immediate  need  for  the  proj- 
ects, have  prompted  the  consideration  of  measures  that  will 
increase  the  af fordab i 1  i ty  of  the  projects  and  move  con- 
struction dates  ahead.  These  concerns  may  be  addressed  by  min- 
imizing or  eliminating  the  design  features  of  the  alternatives 
that  are  not  initially  required  or  essential  to  the  proper  op- 
eration of  the  traffic  facilities.  The  use  of  stage  con- 
struction or  the  construction  of  an  interim  facility  would  in- 
crease the  af fordabi 1 i ty  of  both  projects  substantially. 

A  staged  approach  to  construction  would  consist  of  the  instal- 
lation of  the  minimal  serviceable  facility  followed  by  a  step- 
by-step  improvement  of  the  roadway  as  expenditures  were  jus- 
tified by  increased  usage.  Previously  completed  stages  would 
be  salvaged  until  the  ultimate  facility  design  was  realized. 
Interim  construction  differs  somewhat  from  stage  construction 
in  that  the  initial  facility  would  be  designed  only  to  meet  a 
short-term  need  and  would  have  a  limited  facility  life.  The 
construction  of  the  ultimate  design  would  be  postponed  until 
absolutely  necessary  or  until  sufficient  funding  is  available. 
Portions  of  the  interim  facility  may  or  may  not  be  salvageable 
for  the  ultimate  roadway  design.  Both  approaches  to  con- 
struction offer  considerable  opportunities  relative  to  cost 
savings  and  the  flexibility  for  expansion  as  warranted  by  in- 
creased facility  usage. 

Stage  construction  of  any  of  the  alternatives  would  require 
that  decisions  be  made  regarding  alignment  and  the  placement 
of  facilities  within  the  right-of-way  corridor.  The  initial 
facility  could  be  offset  to  one  side  of  the  right-of-way  (sim- 
ilar to  the  two-lane  version  of  Alternative  5)  or  constructed 
on  the  centerline  of  the  ultimate  facility.  If  the  facility  Is 
offset  within  the  right-of-way,  any  future  construction  could 
occur  adjacent  to  the  existing  facility.  Traffic  disruptions 
during  further  construction  activities  could  be  minimized. 
Since  the  initial  roadway  may  comprise  half  of  the  ultimate 
facility,  it  would  be  desirable  to  drain  all  runoff  to  one 
side  of  the  road  (cross  drainage)  rather  than  both  sides  as 
typically  done  on  crowned  roadway  sections.  Drainage  to  one 
side  of  the  right-of-way  may  make  the  provision  of  roadside 
ditches  difficult  due  to  the  limited  area  between  the  edge  of 
the  roadway  and  the  right-of-way  line.  Additional  drainage 
easements  or  right-of-way  may  be  necessary  to  accommodate 
roadside  ditches  unless  a  piped  storm  drainage  system  is  in- 
stalled. 
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Construction  of  the  initial  facility  on  the  ultimate  center- 
line  would  require  that  future  improvements  be  installed  adja- 
cent to  both  roadway  edges.  Provisions  to  maintain  traffic 
flows  on  the  facility  would  have  to  be  utilized  because  con- 
struction activities  may  be  disruptive  during  facility  ex- 
pansion. This  approach  to  construction  would  allow  a  crowned 
road  section  compatible  with  the  ultimate  design  to  be  in- 
stalled. Drainage  impacts  would  be  less  than  those  associated 
with  an  offset  facility  since  more  right-of-way  is  available 
for  the  installation  of  drainage  provisions  along  the  roadway. 

The  construction  of  interim  roadways  on  North  19th  Avenue  - 
Oak  Street  and  Kagy  Boulevard  would  be  the  least  costly  means 
of  extending  traffic  facilities  into  the  project  areas.  Such 
roadways  would  be  constructed  to  minimum  requirements  and 
would  be  primarily  intended  to  provide  a  "quick-fix"  to  a 
long-term  traffic  need.  It  is  likely  that  the  roadways  would 
be  designed  with  a  limited  facility  life  and  would  remain  in 
place  until  they  needed  rehabilitation  or  complete  replace- 
ment. The  installation  of  interim  roadways  would  not  only 
respond  to  an  immediate  traffic  need  but  would  provide  the 
time  necessary  to  establish  an  accurate  record  of  facility 
usage  and  a  funding  source  for  future  improvements. 

Regardless  of  whether  a  stage  construction  approach  is 
utilized  or  an  interim  facility  is  constructed,  it  is  likely 
that  initial  traffic  facilities  on  North  19th  Avenue  -  Oak 
Street  and  Kagy  Boulevard  would  include: 

•  Construction  of  the  minimum  serviceable  two-lane 
roadway  and  the  minimum  required  drainage  pro- 
visions. This  facility  could  consist  of  a  28-foot- 
wide  pavement  surface  ( 1 2-foot-wi de  travel  lanes, 
two-foot-wide  paved  shoulders)  and  an  additional 
six-foot-wide  gravel  shoulder  adjacent  to  each  side 
of  the  roadway.  Curbs  and  gutters,  sidewalks,  and 
median  areas  would  be  omitted  from  the  initial 
construction.  The  roadway  would  be  widened  where 
necessary  to  provide  turn  lanes  at  intersections. 

•  Reconstruction  or  construction  of  major  inter- 
sections affected  by  the  projects  to  ensure  that 
proper  traffic  operations  are  maintained  and  that 
future  traffic  disruptions  on  major  routes  are  min- 
imized. All  necessary  turn  lanes  and  transitions 
would  be  constructed  on  the  existing  roadways. 

•  The  utilization  of  existing  roadway  facilities.  For 
example,  the  existing  24-foot-wide  section  of  Kagy 
Boulevard  from  South  11th  to  South  Seventh  Avenue 
would  remain  in  place.  Transitions  from  new  to  ex- 
isting facilities  would  be  constructed  or  modified 
as  necessary. 
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5.  Maintenance  Cost  Estimates 

The  City  of  Bozeman  will  be  responsible  for  roadway  mainte- 
nance activities  on  North  19th  Avenue  -  Oak  Street  and  Kagy 
Boulevard  after  the  facilities  are  placed  in  operation.  Since 
additional  expenditures  will  be  required  of  the  City  to  main- 
tain the  roadways,  it  is  appropriate  to  provide  estimates  of 
the  annual  costs  of  both  general  maintenance  and  snow  re- 
moval/sanding for  each  alternative  evaluated  in  the  EIS. 

Estimates  of  annual  maintenance  costs  for  each  of  the  alterna- 
tives considered  for  the  North  19th  Avenue  -  Oak  Street  and 
Kagy  Boulevard  projects  were  developed  from  Montana  Department 
of  Highways'  records  of  costs  for  state-maintained  urban  road- 
ways. The  Department's  maintenance  records  typically  identify 
annual  costs  for  general  maintenance  items  (i.e.,  minor  road 
repairs,  signing,  street  cleaning,  etc.)  and  for  snow  removal 
and  sanding/de-icing.  Portions  of  12  roadways  within  western 
Montana,  including  six  two-lane  and  six  four-lane  roads,  were 
selected  for  an  analysis  of  annual  maintenance  costs  based  on 
their  locations  in  urban  areas  and  the  design  features  of  each 
typical  section.  Three  years  of  maintenance  records  were  ex- 
amined for  each  roadway  to  establish  average  annual  mainte- 
nance costs  for  both  two-lane  and  four-lane  urban  highways. 
Average  annual  maintenance  costs  were  adjusted  to  account  for 

28"Hiohwavs.  Fourth  Quarterly  Cosi  Roundup",  Engineering         inflationary        faCtOTS        and        provide        1985       estimates        for        SUCh 
News  Record.  December  19,  1985,  p.  86.  oo 

costs. ■'** 

Based  upon  the  analysis  of  maintenance  records  for  the  se- 
lected urban  roadways  in  western  Montana,  the  average  annual 
cost  of  general  maintenance  per  mile  of  roadway  was  determined 
to  be  approximately  $127  per  foot  of  pavement  width.  The  an- 
nual cost  of  snow  removal  and  sanding/de-icing  was  averaged 
for  all  of  the  two-lane  and  all  of  the  four-lane  urban  sec- 
tions evaluated  in  the  maintenance  cost  analysis.  The  cost  of 
snow  removal  and  sanding/de-icing  is  assumed  to  be  similar  for 
all  four-lane  alternatives  considered  for  North  19th  Avenue  - 
Oak  Street  and  Kagy  Boulevard,  since  there  is  little  discerni- 
ble difference  in  the  cost  to  plow  and  sand  a  12-foot  lane 
ersus  a  l4-foot  lane.  The  estimated  annual  maintenance  costs 
for  each  of  the  roadway  alternatives  evaluated  in  the  EIS  are 
presented  in  Table  No.  17. 


v 
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Table  No.  17 

Annual  Maintenance  Costs  by  Alternative 

(Per  Mile  of  Roadway) 

General 

Snow   Removal 

Alternative 

Maintenance 

an 

d   Sanding 

Total 

North   19th  -  Oak  Street 

"No-Build" 

N.A. 

N.A. 

N.A. 

Alt.    2    (   U3'   Two-Lane) 

$  5,459 

$      975 

$  6,434 

Alt.    3    (9T   Two-Lane) 

11,552 

975 

12,527 

Alt.    3    (91'   Four-Lane) 

11,552 

2,777 

14,329 

Alt.    4   (66'   Two-Lane) 

8,378 

975 

9,353 

Alt.    4/5   (78'    Four-Lane) 

9,902 

2,777 

12,679 

Alt.    5    (32'    Two-Lane) 

4,062 

975 

5,037 

Kagy   Boulevard 

"No-Build" 

N.A. 

N.A. 

N.A. 

Alt.    2    (43'   Two-Lane) 

$   5,459 

$     975 

$  6,434 

Alt.    3   (69'   Two-Lane) 

8,759 

975 

9,734 

Alt.    3    (69'    Four-Lane) 

8,759 

2,777 

11,536 

Alt.    1   (62'   Two-Lane) 

7,871 

975 

8,846 

Alt.    4/5    (78'    Four-Lane) 

9,902 

2,777 

12,679 

Alt.    5    (32'   Two-Lane) 

4,062 

975 

5,037 

The  information  and  methodology  utilized  to  develop  the  annual 
maintenance  costs  for  each  alternative  is  on  file  and  avail- 
able for  review  at  the  Montana  Department  of  Highways'  Office 
in  He  1 ena  . 
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Part  V:  Section  4(f)  Evaluation 

A.  Purpose  and  Requirements 

Section  ^(f)  of  the  1966  U.S.  Department  of  Transportation  Act 
(49  U.S.C.  303)  states  that  an  effort  must  be  made  to  preserve 
the  natural  character  of  public  parks  and  recreation  areas, 
wildlife  and  wildfowl  refuges,  and  historic  sites  that  would 
be  affected  by  roadway  construction  projects.  Section  4(f)  re- 
quirements are  applicable  if  a  proposed  roadway  project: 

"  Takes  land  from  a  public  park,  wildlife  refuge  or 
recreation  area  of  national,  state,  or  local  signif- 
i  cance . 

"  Takes  land  from  a  historic  site  of  national,  state, 
or  local  significance. 

"  Uses  land  from  a  publicly-owned  tract  that  is  not 
officially  designated  as  a  park,  recreation  area  or 
wildlife  refuge,  but  that  is  being  used  for  this 
purpose  on  a  permanent  basis  if  the  official  having 
jurisdiction  believes  its  use  as  a  4(f)  type  area  is 
s  ign  i  f  i  cant . 

In  addition,  the  requirements  of  Section  4(f)  are  stated  in  23 
CFR  Subsection  771.135  as  follows: 

No  administrative  action  will  use  land  from  a  sig- 
nificant publicly  owned  park,  recreation  area  or 
wildlife  and  waterfowl  refuge  or  any  significant 
historic  site  unless  a  determination  is  made  that: 

(1)  There  is  no  feasible  and  prudent  alternative  to 
the  use  of  land  from  the  property;  and 

(2)  The  proposed  action  includes  all  possible  plan- 
ning to  minimize  harm  to  the  property  resulting 
from  such  use." 

The  purpose  of  the  following  parts  of  this  Section  4(f)  eval- 
uation is  to  identify  potentially  affected  properties,  assess 
the  impacts  on  each  property,  and  demonstrate  that  the  project 
complies  with  Section  4(f)  requirements. 


B.  Section  4(f)  Resources 


Investigations  to  identify  cultural  resources  potentially  af- 
fected by  the  improvement  of  North  19th  Avenue,  Oak  Street, 
and  Kagy  Boulevard  included  literature  searches,  pedestrian 
surveys,  and  records  searches.  Historical  Research  Associates 
(HRA) ,  a  cultural  resources  consulting  firm  from  Missoula,  was 
retained  to  identify  historic  sites  in  or  near  project  corri- 
dors and  to  evaluate  the  impacts  of  the  proposed  projects  on 


> 
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'  "Cultural  Resource  Inventories  of  the  Kagy  Boulevard  and 
North  19th  Avenue/Oak  Street  Extensions",  Histonal 
Research  Associates,  Missoula,  Montana,  August  9,  1985, 
p.  19. 


Historical  Research  Associates,  p.  28. 


Patricia  Bick  (or  Marcella  Sherty,  State  Historic  Preserva 
tion  Officer  in  a  personal  communication  September  20, 
1985. 


'Historical  Research  Associates,  p.  21,  28. 


each  site.  The  cultural  resource  inventories  identified  two 
historic  sites,  the  Boylan  farm  and  the  Smith  farm,  within  the 
project  study  areas. 

The  Boylan  farm  is  located  near  the  intersection  of  Willow  Way 
and  Kagy  Boulevard  and  consists  of  a  house  and  several  farm- 
related  outbuildings.  The  property  is  the  site  of  the  original 
Gallatin  County  Poor  Farm,  which  was  operated  from  the  mid- 
1880  '  s  to  1905  on  a  contract  basis  in  support  of  the  county's 
poor.  Although  many  of  the  structures  that  existed  on  the  Poor 
Farm  have  been  razed,  several  structures  on  the  site  may  date 
to  the  Poor  Farm  period  but  appear  to  have  been  moved  from 
their  original  locations.  The  current  owners  of  the  property 
have  also  recovered  an  artifact  (a  grooved  maul)  from  the 
site;  however,  no  subsurface  tests  for  lithic  materials  were 
conducted  because  lands  were  under  cultivation  with  crops  or 
with  lawn  at  the  time  of  the  field  investigations.  A  pedes- 
trian survey  of  the  site  yielded  no  indication  of  cultural 
resources.  Based  upon  all  investigations  conducted  for  the 
site,  HRA  determined  that  the  Boylan  farm  does  not  meet  the 
eligibility  requirements  for  listing  on  the  National  Register 
of  H  i  stor  i  c  PI  aces .^  This  determination  was  made  because  many 
of  the  key  structures  have  been  destroyed,  and  the  integrity 
of  the  original  Gallatin  County  Poor  Farm  has  been  severely 
compromi  sed . 

The  Smith  farm  consists  of  a  house  and  several  farm  or  ranch- 
related  buildings  and  is  located  at  the  northwest  corner  of 
the  North  19th  Avenue  -  Durston  Road  intersection  within  the 
city  limits  of  Bozeman.  An  evaluation  of  the  site  by  HRA 
determined  that  several  of  the  existing  structures  are  ar- 
chitecturally significant  and  meet  the  eligibility  require- 
ments for  listing  in  the  National  Register.^  The  State 
Historic  Preservation  Office  was  consulted  regarding  the 
significance  of  the  Smith  farm  property  and  concurred  with 
HRA's  determination  that  the  site  meets  the  eligibility  re- 
quirements for  listing  in  the  National  Register.  Figure  13 
shows  the  location  of  the  Smith  farm  and  identifies  the 
structures  contained  within  the  boundaries  of  the  historic 
property . 

The  main  structure  on  the  site,  a  two  and  one-half  story  wood 
frame  farmhouse,  was  constructed  in  the  1 890 '  s  and  has  main- 
tained Its  original  integrity  despite  the  addition  of  a 
covered  stairway  to  the  side  of  the  house.  The  architectural 
historian  retained  for  the  study  determined  that  the  architec- 
tural style  of  the  house  is  unique  for  Its  time  period  and  in 
the  structural  history  of  Bozeman.  The  farmhouse  Is  built  in 
a  Victorian  architectural  style  common  to  the  area  and  has 
incorporated  several  elements  characteristic  of  a  Queen  Anne 
style  into  its  design.  The  structure  is  in  fair  to  good  condi- 
tion and  has  retained  its  integrity  of  design  in  terms  of 
massing,  scale,  window,  door,  and  porch  details. 
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Three  other  structures  on  the  Smith  property,  including  a 
barn,  a  granary,  and  a  small  outbuilding,  add  to  the  architec- 
tural significance  of  the  site.  The  barn,  a  two-story  wood 
frame  structure  built  in  the  1920's  features  a  New  England 
gambrel  roof  with  a  projecting  eave  on  its  south  elevation. 
The  granary  was  built  in  the  early  1900's  utilizing  a  "studs- 
out"  construction  technique.  The  structure  rests  on  stone 
piers  and  has  clapboard  siding.  A  small  rectangular,  wood 
frame  structure  with  a  gabled  roof  also  dates  to  the  early 
years  of  the  farm's  operation.  A  concrete  block  garage  and  a 
small  remodeled  house  represent  intrusive  elements  and  do  not 
contribute  to  the  site's  local  architectural  s ign i f i cance .^ 


Historical  Research  Associates,  p.  28. 


Photo  10 

The  architectural  historian  retained  for  the  cultural 
resources  survey  determined  that  the  Smith  farm 
house  is  architecturally  significant  for  its  period  in 
the  structural  history  of  Bozeman  and  is  eligible  for 
inclusion  in  the  National  Register. 
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It  should  be  noted  that  the  historic  site  is  part  of  a  large 
243-acre  tract,  known  as  the  Annie  Subdivision,  which  was  re- 
cently annexed  by  the  City  of  Bozeman.  The  owner/developer 
proposed  to  develop  the  parcel  in  phases  with  residential,  of- 
fices, and  light  commercial  uses.  The  area  currently  occupied 
by  the  farmhouse  and  its  attendant  structures  will  ultimately 
be  the  site  of  a  small  commercial  center  proposed  for  the  last 
development  phase  of  the  Annie  Subdivision.  The  developer  of 
the  property  indicated  the  farmhouse  structure  will  be  moved 
to  another  location  on  the  site;  however,  the  owner  did  not 
specify  when  such  a  relocation  was  likely  to  occur.  Initial 
construction  of  Phase  I  was  scheduled  to  begin  during  the  fall 
of  1985. 


C.  Impacts  to  Section  4(f)  Resources 

The  Improvement  of  North  19th  Avenue  from  Durston  Road  to  Oak 
Street  will  require  the  acquisition  of  additional  right-of-way 
from  both  sides  of  the  proposed  alignment.  A  right-of-way  cor- 
ridor of  sufficient  width  to  accommodate  a  four-lane  roadway 
will  be  acquired  for  all  build  alternatives  since  North  19th 
Avenue  will  function  as  an  arterial  street.  The  two  right-of- 
way  options  considered  for  this  project  include  a  n6-foot- 
wide  right-of-way,  similar  to  the  corridor  that  exists  on 
North  19th  Avenue  south  of  Durston  Road,  and  a  1 00-f oot-wi de 
right-of-way,  the  proposed  City  of  Bozeman  standard  for  arte- 
rial streets  . 

Construction  of  Alternative  3  (91 -foot-wi de  roadway)  will  re- 
quire the  acquisition  of  a  58-foot-wide  strip  from  the  eastern 
portion  of  the  site  and  the  right-of-way  would  extend  into  the 
area  presently  occupied  by  the  Smith  farmhouse.  The  remaining 
build  alternatives  will  require  a  50-foot-wide  strip  from  the 
eastern  edge  of  the  site  and  will  not  directly  impact  the 
structure.  All  build  alternatives  will  require  the  removal  of 
a  row  of  Cottonwood  trees  and  a  wrought-iron  fence  located  at 
the  eastern  edge  of  the  site.  Figure  13  depicts  the  location 
of  the  proposed  project  rights-of-way  relative  to  the  struc- 
tures at  the  site. 

The  owner/developer  of  the  Annie  Subdivision  was  required  to 
dedicate  land  for  the  widening  of  portions  of  Durston  Road  and 
for  the  extension  of  North  19th  Avenue  as  conditions  of  an- 
nexation to  the  city.  The  developer  dedicated  a  50-foot-wide 
strip  along  the  east  edge  of  the  property  and  a  15-foot-wide 
strip  at  the  south  boundary  of  the  property  as  right-of-way  to 
accommodate  the  proposed  roadway  improvements.  The  newly 
dedicated  right-of-way  along  North  19th  Avenue  will  be  from 
three  to  eight  feet  east  of  the  farmhouse  and  is  coincident 
with  the  western  limits  of  the  proposed  1 00-f oot-wi de  right- 
of-way.  The  "new"  right-of-way  line  along  the  north  side  of 
Durston  Road  will  be  located  some  20  feet  south  of  the  exist- 
ing farmhouse  structure. 

Studies  conducted  for  the  North  19th  Avenue  corridor  Indicate 
that  noise  impacts  are  likely  to  occur  at  some  locations  under 
design  year  traffic  conditions.  Computer  modeling  determined 
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that  exterior  noise  levels  along  North  19th  Avenue,  between 
Durston  Road  and  Oak  Street,  will  exceed  FHWA  noise  abatement 
criteria  for  residential  uses  at  all  locations  within  1^5  feet 
of  the  proposed  roadway  centerline.  The  distance  between  the 
Smith  farmhouse  and  the  nearest  travel  lane  varies  from  21 
(Alternative  4/5  four-lane  version)  to  4l  feet  (Alternative  2) 
for  those  alternatives  that  utilize  a  1 00-foot-wi de  right-of- 
way.  The  projected  exterior  noise  levels  for  the  Smith  farm- 
house (see  Test  Location  6  in  Figure  6  and  Table  No.  7)  will 
exceed  FHWA  noise  abatement  criteria  of  70  dBA  in  the  design 
year  for  all  build  alternatives.  As  shown  in  Table  No.  7,  pre- 
dicted noise  levels  range  from  72  to  73  dBA  for  the  two-lane 
alternatives  and  from  71  to  72  dBA  for  the  four-lane  alterna- 
tives. 

Preliminary  design  studies  for  North  19th  Avenue  in  the  vicin- 
ity of  the  Smith  farmhouse  indicate  that  fill  material  will  be 
required  on  the  north  approach  to  the  Durston  Road  intersec- 
tion to  match  the  existing  roadway  elevation.  The  construction 
of  the  four-lane  alternatives  would  require  that  the  fill 
material  extend  beyond  the  right-of-way  limits  and  into  the 
area  occupied  by  the  farmhouse  structure  unless  special  con- 
struction or  design  modifications  are  employed. 

D.  Avoidance  Alternatives 

The  location  of  this  project  has  been  determined  through  pre- 
vious transportation  planning  efforts  by  the  City  of  Bozeman 
and  Gallatin  County  and  the  previously  completed  improvements 
on  Federal  Aid  Urban  Route  1201.  Therefore,  the  only  alterna- 
tives to  the  taking  of  property  from  the  Smith  farm  historic 
site  would  involve  realignment,  reduction  size  of  the  proposed 
facility,  or  selection  of  the  "no-build"  alternative. 

The  alignment  as  proposed  will  require  the  acquisition  of  por- 
tions of  nine  parcels  adjacent  to  the  east  side  and  part  of 
one  large  parcel  adjacent  to  the  west  side  of  North  19th  Ave- 
nue. The  estimated  right-of-way  acquisition  cost  is  $99,300 
for  the  116-foot  right-of-way  and  $73,200  for  the  100-foot 
right-of-way.  It  should  be  noted  that  the  developer  of  the 
Annie  Subdivision,  the  large  parcel  adjacent  to  the  west  side 
of  North  19th  Avenue,  has  donated  half  of  the  right-of-way 
required  for  a  1 00-foot-wi de  corridor  as  a  condition  of  an- 
nexation to  the  City  of  Bozeman.  Therefore,  the  costs  pre- 
sented above  do  not  represent  the  "true"  cost  of  right-of-way 
acqu i 5 i t i ona 1 ong  North  19th  Avenue.  Adjusted  acquisition  costs 
for  the  1l6-  and  1 00-foot-wi de  rights-of-way  are  $57,700  and 
$31  ,600,  respect  i ve 1 y . 

The  taking  of  property  from  the  Smith  farm  historic  site  could 
be  avoided  if  the  roadway  alignment  of  North  19th  Avenue  were 
shifted  eastward.  The  possible  alignments  that  could  be  util- 
ized to  avoid  the  Smith  farm  include:  1)  an  eastward  shift  in 
the  alignment  of  North  19th  Avenue  from  Durston  Road  to  Oak 
Street;  or  2)  an  eastward  shift  in  alignment  only  in  the  area 
adjacent  to  the  historic  properties  with  a  transition  back  to 
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the  originally  proposed  road  location.  An  alignment  shift  of 
North  19th  Avenue  between  Durston  Road  and  Oak  Street  would 
require  that  the  proposed  roadway  centerline  be  moved  30  feet 
to  the  east  for  the  alternatives  that  utilize  a  1 00-foot-wi de 
right-of-way  corridor  and  38  feet  east  for  the  alternative 
that  utilizes  a  1 1 6-foot-wi de  right-of-way.  This  alignment 
change  would  require  additional  right-of-way  from  the  more 
densely  developed  residential  areas  along  the  east  side  of 
North  19th  Avenue. 

The  eastward  shift  in  the  alignment  of  North  19th  Avenue  from 
Durston  Road  to  Oak  Street  would  require  that  all  right-of-way 
be  taken  from  the  nine  residential  properties  and  the  trailer 
court  that  exists  adjacent  to  the  east  side  of  the  proposed 
roadway.  This  alignment  would  require  that  50  or  58  feet  of 
right-of-way  be  taken  from  the  lots  adjacent  to  the  east  side 
of  North  19th  Avenue.  Since  the  remaining  parcels  would  not 
meet  minimum  setback  requirements,  it  is  assumed  that  a  total 
purchase  of  the  affected  parcels  would  be  justified.  Based  on 
this  assumption,  the  estimated  costs  associated  with  this 
right-of-way  taking  are  $2^5,750  for  the  1 1 6-foot-wi de  cor- 
ridor and  $209,000  for  the  1 00-foot-wi de  corridor. 

An  alignment  shift  to  the  east  in  the  vicinity  of  the  Smith 
farmhouse  and  the  construction  of  a  transition  to  the  right- 
of-way  as  proposed  north  of  the  site  would  totally  avoid  the 
historic  properties.  The  shift  in  alignment  would  be  con- 
structed for  a  distance  of  150  feet  north  of  Durston  Road  and 
the  transition  (at  50:1)  to  the  proposed  right-of-way  would  be 
completed  within  1,900  feet  for  all  build  alternatives.  This 
change  in  alignment  would  require  additional  right-of-way  from 
the  east  side  of  North  19th  Avenue  for  the  length  of  the 
alignment  shift  and  transition  area.  The  minimum  setback  re- 
quirements would  not  be  met  by  the  seven  lots  adjacent  to  the 
east  side  of  the  transition  area;  therefore,  total  purchase  of 
the  lots  would  be  necessary.  No  additional  west  side  acquisi- 
tion would  be  required  for  the  1 00-foot-wi de  right-of-way.  The 
1 1 6-foot-wi de  alternative  would  require  a  minor  amount  of  ad- 
ditional right-of-way  from  the  west  side  of  the  proposed  road- 
way. The  right-of-way  acquisition  costs  for  this  alignment 
change  are  estimated  to  be  $158,100  for  the  1 1 6-foot-wi de  cor- 
ridor and  $15^,900  for  the  1 00-foot-wi de  corridor. 

Any  eastward  alignment  shift  would  create  a  hazardous  traffic 
condition  at  the  North  19th  Avenue  -  Durston  Road  intersection 
due  to  the  fixed  location  of  the  existing  portion  of  North 
19th  Avenue.  North-south  traffic  would  be  required  to  change 
direction  as  it  passed  through  the  intersection  unless  the 
south  approach  to  the  intersection  was  substantially  modified. 
Such  an  operating  condition  is  considered  to  be  unsafe,  and  it 
is  not  prudent  to  consider  this  design  option. 

Two  intersections  along  North  19th  Avenue,  including  North 
19th  -  Durston  Road  and  North  19th  -  Oak  Street,  were  evalu- 
ated and  sized  based  upon  the  projected  design  year  traffic 
volumes  and  the  operational  requirements  of  each  intersection. 
Based  upon  the  capacity  analysis  conducted  for  the  North  19th 
-  Durston  Road  intersection  at  the  southeast  corner  of  the 
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Smith  farm  historic  site,  it  was  determined  that  North  19th 
must  be  a  four-lane  roadway  at  this  location  to  function  at  a 
Level  of  Service  C  or  better  in  the  design  year.  The  undivided 
two-lane  facilities  (Alternate  2  and  Alternate  5)  will  require 
the  construction  of  approximately  1,200  feet  of  transition  to 
accommodate  the  required  approach  and  exit  lanes.  Similar 
transitions  are  required  at  the  North  19th  -  Oak  Street  inter- 
section. Although  s i gna 1 i zat i on  will  not  be  initially  required 
at  this  intersection,  it  will  be  necessary  by  the  design  year. 
Since  the  total  length  of  North  19th  Avenue  (Durston  Road  to 
Oak  Street)  is  2,700  feet,  construction  of  the  required  tran- 
sitions will  result  in  less  than  300  feet  of  intervening 
two-lane  roadway.  The  projected  design  year  traffic  (20,000 
vehicles  per  day)  and  the  fact  that  transitions  would  be  re- 
quired over  most  of  the  section  length  limit  the  practicality 
of  constructing  the  undivided  two-lane  alternatives. 

The  divided  two-lane  versions  of  Alternatives  3  and  k  will  al- 
so require  two  approach  and  two  exit  lanes  at  the  North  19th  - 
Durston  Road  intersection.  This  requirement  may  be  satisfied 
if  a  left-turn  bay  is  constructed  in  the  median  on  the  north 
approach  to  the  intersection.  Although  the  divided  two-lane 
alternatives  offer  operational  and  safety  benefits  relative  to 
the  undivided  two-lane  roadways,  design  year  traffic  on  North 
19th  Avenue  is  anticipated  to  require  the  construction  of  a 
four-lane  facility  between  Durston  Road  and  Oak  Street. 

All  of  the  four-lane  construction  alternatives  considered  for 
North  19th  Avenue  will  operate  effectively  through  the  design 
year  for  this  project.  It  is  anticipated  that  North  19th  Ave- 
nue from  West  Main  to  Durston  will  be  restriped  to  accommodate 
four  travel  lanes  by  the  design  year.  The  two  traffic  lanes 
for  each  direction  provided  by  these  alternatives  and  the  fact 
that  left  turn  bays  may  be  incorporated  into  the  medians  will 
provide  continuity  over  the  length  of  the  facility  and  allow 
the  facility  to  operate  at  a  desirable  level  of  service.  The 
relative  difference  in  the  level  of  service  provided  by  either 
four-lane  alternative  is  minimal.  The  slightly  wider  median 
and  shoulders  provided  by  Alternative  3  offer  some  operational 
benefits;  however,  the  right-of-way  necessary  for  this  alter- 
native would  require  the  taking  of  the  Smith  farmhouse  and  ad- 
ditional public  expenses  for  right-of-way. 

The  "no  build"  alternative  would  require  the  project  area  to 
remain  in  its  present  undeveloped  state,  and  North  19th  Avenue 
would  not  be  constructed.  Several  major  segments  of  the  local 
traffic  network,  most  notably  North  Seventh  Avenue,  Durston 
Road,  and  Main  Street,  currently  operate  at  undesirable  levels 
of  service.  The  delays  and  congestion  currently  experienced  at 
several  major  intersections  on  these  routes  will  only  worsen 
as  the  design  year  traffic  in  Bozeman  is  realized.  If  roadway 
improvements  are  not  implemented  on  North  19th  Avenue  and  Oak 
Street,  measures  to  increase  the  levels  of  service  on  North 
Seventh,  Main  Street,  and  Durston  Road  will  be  necessary. 
Traffic  projections  indicate  average  daily  traffic  on  North 
Seventh  Avenue  and  West  Main  Street  may  be  approaching  50,000 
vehicles  and  Durston  may  have  volumes  of  10,000  to  15,000 
vehicles  per  day  by  the  design  year  without  the  projects. 


133 


SECTION  4(f)/MITIGATI0N 


Substantial  improvements  will  be  required  to  these  traffic  fa- 
cilities before  they  will  be  capable  of  handling  such  traffic. 
These  improvements  would  most  likely  be  at  a  greater  public 
expense  than  that  required  for  Project  M1299(l). 

All  alternatives  evaluated  in  this  draft  EIS  are  under  consid- 
eration at  this  time.  Selection  of  a  final  alternative  for 
North  19th  Avenue  -  Oak  Street  will  be  made  following  the  cir- 
culation of  the  Draft  Environmental  Impact  Statement/Section 
^(f)  Evaluation  and  after  comments  have  been  received  through 
the  NEPA  process  and  public  hearings.  Based  on  the  studies  to 
date,  it  is  apparent  that  there  is  no  reasonable  and  prudent 
alternative  to  taking  a  portion  of  the  Smith  farm  historic 
site,  a  property  eligible  for  inclusion  in  the  Nat  iona 1 
Regi  ster  . 


E.  Mitigation 


Roger  Smith  in  a  personal  communicalion  October   16, 
1985. 


Project  M1299(l),  if  constructed,  will  adversely  impact  the 
Smith  farm  historic  property.  Since  the  site  derives  its  sig- 
nificance from  the  architectural  style  exhibited  by  the 
farmhouse  and  several  attendant  structures  and  the  original 
environment  of  the  farm  has  been  altered  by  adjacent  housing 
subdivisions,  the  setting  of  the  farmhouse  is  not  the  primary 
consideration  in  impact  mitigation.  Therefore,  the  mitigating 
measures  discussed  in  this  section  are  addressed  at  impacts  to 
the  farmhouse  structure  and  not  its  location. 

Predications  of  design  year  exterior  noise  levels  in  the  vi- 
cinity of  the  Smith  farmhouse  indicate  that  the  FHWA  noise 
abatement  criteria  for  residential  uses  (70  dBA)  will  be  ex- 
ceeded by  one  to  three  dBA  for  all  build  alternatives.  Several 
noise  abatement  alternatives,  including  realignment  of  the 
roadway;  installation  of  a  noise  barrier  or  berm;  and  relo- 
cation of  the  farmhouse  structure,  were  considered  as  means  of 
mitigating  project  impacts.  As  previously  discussed,  realign- 
ment of  North  19th  Avenue  is  not  a  feasible  mitigating  measure 
due  to  the  costs  and  design  problems  associated  with  such  an 
alternative.  The  installation  of  a  noise  barrier  or  berm  adja- 
cent to  the  Smith  farmhouse  is  not  practical  due  to  right-of- 
way  limitations  and  need  for  adequate  sight  distance  in  the 
vicinity  of  the  Durston  Road  -  North  19th  Avenue  intersection. 
The  installation  of  a  continuous  noise  barrier  immediately 
adjacent  to  the  farmhouse  is  likely  to  compromise  the  ap- 
pearance of  the  structure  and  the  integrity  of  the  site.  Re- 
location of  the  structure  would  mitigate  noise  impacts  but  is 
not  considered  to  be  a  feasible  mitigating  measure  at  this 
time.  The  owner  of  the  smith  farm  property  has  indicated  the 
farmhouse  structure  will  be  moved  to  another  site  on  the  prop- 
erty to  accommodate  the  development  of  the  Annie  Subdivision. 

Potential  impacts  to  the  Smith  farmhouse  structure  due  to  the 
placement  of  fill  material  adjacent  to  the  structure  will  be 
avoided  by  the  construction  of  a  small  retaining  wall.  The  use 
of  such  a  design  feature  In  the  farmhouse  area  will  limit 
construction  activities   to   the   proposed   right-of-way.   The 
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wrought-iron  fence  which  parallels  the  proposed  alignment  of 
North  19th  Avenue  may  be  salvageable  and  could  be  reinstalled 
when  the  farmhouse  structure  is  relocated  at  some  time  in  the 
future.  The  impacts  resulting  from  the  loss  of  the  Cottonwood 
trees  located  along  the  eastern  boundary  of  the  site  can  be 
mitigated  only  through  compensation. 

All  mitigation  measures  must  be  established  and  approved  under 
a  Memorandum  of  Agreement  (MOA)  between  FHWA,  MDOH,  and  SHPO. 
The  MOA  will  detail  the  actions  agreed  upon  by  the  involved 
parties  to  be  taken  to  avoid,  satisfactorily  mitigate,  or  ac- 
cept the  adverse  effects  on  the  property. 


F.  Coordination 


Preliminary  coordination  regarding  the  taking  of  property  from 
the  Smith  farm  historic  site  was  undertaken  with  both  the 
owner  of  the  property  and  the  State  Historic  Preservation 
Officer.  The  developer  of  the  Annie  Subdivision,  which  in- 
cludes the  Smith  farm,  has  attended  all  public  meetings  re- 
garding the  project  and  was  consulted  several  times  during  the 
preparation  of  the  EIS  and  background  studies.  The  State 
Historic  Preservation  Officer  was  supplied  with  a  copy  of  the 
Cultural  Resource  Inventory  for  the  project  and  all  site  sur- 
vey forms  early  in  the  project. 

The  preliminary  case  report  outlining  impacts  to  the  Smith 
farm  historic  property  due  to  construction  of  the  proposed 
project  is  currently  being  prepared  by  MDOH.  The  report,  which 
contains  measures  to  mitigate  probable  impacts,  will  be  cir- 
culated for  review  and  comments  upon  completion.  Other  coor- 
dination with  federal  and  state  agencies,  concerned  groups, 
and  the  public  will  result  from  the  circulation  of  the  Draft 
EIS  and  the  public  hearing  process. 
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There  are  a  number  of  mitigating  measures  that  will  be  un- 
dertaken to  reduce  the  impacts  of  the  proposed  roadway  con- 
struction projects.  These  measures  are  summarized  in  the 
following  narrative, 

A.  Vegetation 

During  construction,  much  of  the  topsoi 1  and  vegetative  cover 
will  be  stripped  from  the  right-of-way  due  to  earthwork  op- 
erations. The  topsoi 1  will  be  removed,  stockpiled,  and  used  to 
cover  cut  and  fill  areas  for  revegetat  ion .  The  establishment 
of  strict  construction  limits  and  the  removal  of  only  the  nec- 
essary vegetation  during  clearing  activities  will  prevent  un- 
necessary disturbance  of  roadside  vegetation.  The  revegetation 
of  disturbed  right-of-way  areas  with  grasses  will  be  in  accor- 
dance with  Montana  Department  of  Highways  construction  speci- 
fications for  roadside  development. 

B.  Water  Resources 

The  impacts  to  water  resources  primarily  involve  the  potential 
water  pollution  associated  with  stormwater  runoff.  Runoff  will 
be  effectively  captured  through  the  inlets,  manholes,  and 
piped  connectors.  Since  pollutant  modeling  indicates  that  pri- 
mary treatment  of  the  majority  of  stormwater  may  be  necessary 
to  safeguard  the  water  quality  of  receiving  watercourses,  pro- 
vision of  stormwater  detention  facilities  are  proposed.  Two 
locations  for  stormwater  facilities  have  been  identified  by 
the  City  of  Bozeman  in  the  Oak  Street  area,  it  Is  anticipated 
that  the  design  of  any  drainage  facilities  developed  for  the 
proposed  North  19th  Avenue  -  Oak  Street  project  would  be 
consistent  with  the  City's  plans  for  the  area.  Along  Kagy 
Boulevard  basic  detention  for  the  majority  of  stormwater 
runoff  will  take  place  in  naturally  occurring  drainages  and  by 
overland  flow. 

The  existing  Farmer's  Canal  will  require  relocation  in  con- 
struction along  North  19th  Avenue  between  Durston  Avenue  and 
Oak  Street.  As  was  done  in  the  recently  constructed  portion  of 
North  19th  Avenue  south  of  Durston  Avenue,  the  open  canal  will 
be  replaced  with  a  piped,  underground  conduit.  An  outlet 
structure  will  be  placed  north  of  Oak  Street  allowing  the  flow 
to  resurface.  The  conduit  will  jointly  serve  to  collect  road- 
way inlet  drainage  along  this  portion  of  North  19th,  and  a 
structure  is  recommended  at  the  north  end  to  divert  higher 
storm  flows  to  the  proposed  municipal  detention  pond  at  the 
west  end  of  Oak  Street. 

It  should  be  noted  that  If  a  phased  approach  to  construction 
of  the  roadway  Is  used,  consideration  must  be  given  to  the 
scheduling  of  installation  of  storm  drainage  facilities.  A 
contiguous  drainage  system  should  be  maintained,  and  adequate 
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outlets  for  phased  facilities  must  be  provided  or  the  entire 
drainage  system  must  be  installed  at  the  same  time.  These  fac- 
tors should  be  considered  during  facilities  design.  If  circum- 
stances do  not  provide  for  the  construction  of  the  stormwater 
detention  ponds  by  the  time  roadway  construction  has  been  com- 
pleted, alternative  detention  facilities  should  be  provided.  A 
cooperative  project  between  MDOH  and  the  City  of  Bozeman  could 
be  considered  to  construct  the  necessary  facilities. 


C.  Wetlands 


The  construction  of  Kagy  Boulevard  will  cross  an  intermittent 
stream  which  feeds  a  small  wetland  area  located  north  of  the 
proposed  alignment.  Construction  of  the  roadway  will  require 
that  right-of-way  be  cleared  and  minor  amounts  of  fill  mater- 
ial be  placed  in  and  near  the  wetland  area.  Culverts  and  other 
drainage  structures  will  be  installed  to  maintain  seasonable 
stream  flows  and  ensure  that  the  wetland  area  will  not  be 
dra  i  ned . 


D.  Noise 


Based  upon  the  noise  studies  conducted  for  this  EIS,  it  was 
determined  that  FHWA  noise  abatement  criteria  for  residential 
land  uses  (70  dBA)  will  be  exceeded  in  the  design  year  at  lo- 
cations within  1^5  feet  of  the  proposed  centerline  of  North 
19th  Avenue.  Noise  abatement  criteria  will  not  be  exceeded  at 
any  other  locations  in  the  Oak  Street  or  Kagy  Boulevard  proj- 
ect areas.  Since  much  of  the  land  adjacent  to  North  19th 
Avenue  is  presently  undeveloped,  impact  discussions  and  miti- 
gation will  be  limited  to  existing  structures  likely  to  be  af- 
fected by  noise.  The  right-of-way  acquisition  for  the  proposed 
project  will  not  relocate  the  one  residence  and  17  mobile 
homes  in  Cover  Wagon  Mobile  Home  Park  that  may  experience 
noise  impacts  by  the  design  year. 

Measures  to  mitigate  noise  impacts  may  be  utilized  during  con- 
struction and  after  the  facilities  become  fully  operational. 
Measures  to  reduce  the  short-term  adverse  impacts  likely  to  be 
experienced  during  construction  were  previously  discussed  in 
Section  G  of  Part  IV,  "Environmental  Consequences",  of  this 
report.  Long-term  noise  impacts  may  be  reduced  through  the 
implementation  of  three  types  of  mitigating  measures  which  in- 
clude: control  of  the  noise  source;  control  of  the  noise  path; 
and  control  of  the  noise  receiver.  These  categories  are  dis- 
cussed In  the  following  narrative. 

Measures  to  control  the  noise  source  are  limited  to  traffic 
management  policies  that  would  restrict  the  use  of  North  19th 
Avenue  -  Oak  Street  by  trucks  or  other  noisy  traffic  to  par- 
ticular hours  of  the  day  or  prohibit  such  traffic  altogether. 
Implementation  of  such  a  policy  would  require  truck  traffic  to 
continue  the  use  of  North  Seventh  Avenue  and  Main  Street  as 
major  routes  through  the  city.  Although  this  situation  may  re- 
duce noise  impacts  In  the  North  19th  Avenue  area,     several 
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operational  and  traffic  safety  benefits  offered  by  the  pro- 
posed project  would  be  minimized  or  negated. 

One  of  the  most  effective  means  of  providing  noise  relief  is 
with  the  use  of  noise  barriers,  typically  walls  or  berms, 
which  are  designed  to  block  the  line  of  noise  transmission 
from  the  roadway  to  nearby  locations.  In  order  to  afford  a  no- 
ticeable reduction  in  noise  levels,  the  barrier  or  berm  must 
be  continuous  between  cross  streets  and  at  least  ten  feet  in 
height.  Noise  barriers  are  most  often  constructed  of  wood, 
metal,  concrete,  masonry  or  earth.  Unless  special  care  is 
taken  regarding  the  design  of  the  noise  barrier,  the  structure 
may  be  aesthetically  unappealing.  A  barrier  installed  along 
the  west  side  of  Covered  Wagon  Mobile  Home  Park  would  effec- 
tively mitigate  noise  impacts  since  access  is  limited  to  one 
location  along  North  19th  Avenue  and  a  continuous  barrier 
could  be  erected  in  the  area  likely  to  experience  noise  im- 
pacts. The  existing  right-of-way  within  the  mobile  home  park 
and  the  location  of  a  perimeter  circulation  road  would  also 
facilitate  the  use  of  a  barrier. 

Since  much  of  the  property  adjacent  to  North  19th  Avenue  and 
Oak  Street  is  currently  undeveloped,  one  of  the  most  effective 
means  of  noise  control  lies  in  the  regulations  that  govern  the 
use  of  such  properties.  Extensive  review  of  development  pro- 
posals to  ensure  compliance  with  land  use  planning  and  zoning 
regulations  may  help  to  alleviate  problems  before  they  devel- 
op. The  development  of  less  sensitive  land  uses  along  the 
North  19th  Avenue  -  Oak  Street  corridor  is  encouraged  to  mini- 
mize future  noise  impacts. 


E.   Utilities 

Prior  to  or  during  construction,  all  conflicting  utilities 
within  the  North  19th  Avenue  -  Oak  Street  and  Kagy  Boulevard 
project  corridors  will  be  relocated.  The  City  of  Bozeman  and 
private  utilities  will  be  contacted  during  the  design  phase  of 
the  projects  to  determine  the  existing  utility  locations  and 
to  formulate  a  relocation  plan  for  adversely  affected  facil- 
ities. Such  early  coordination  will  allow  each  public  or  pri- 
vate utility  to  identify  any  necessary  system  modifications 
and  determine  where  the  facilities  should  be  placed  to  avoid 
further  conflicts  with  road  building  activities. 


F.   Relocation  Assistance 


The  proposed  improvements  to  North  19th  Avenue,  Oak  Street, 
and  Kagy  Boulevard  will  require  additional  right-of-way  along 
the  routes  and  will  require  the  taking  of  one  residence  and 
one  business.  The  Montana  Department  of  Highways  will  extend 
relocation  services  to  all  displaced  persons  under  the  pro- 
visions of  the  Highways  Relocation  Assistance  Program.  This 
program,  which  is  administered  by  the  Chief  of  the  Right-of- 
Way  Bureau,  requires  a  90-day  notice  to  displacees  and  pro- 
vides  supplemental   housing  payments,   interest  differential 
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payments,  moving  costs,  advisory  assistance,  and  other  ser- 
vices to  individuals  displaced  by  the  project.  These  payments 
are  in  addition  to  the  compensation  paid  for  the  acquired 
1  "Rules  for  Relocation  Awijiance",  Montana  Department  of   r  i  gh  t'of  "way  .^  A  Relocation  Plan  and  actual   appraisals  of 
Highways, p.  10.  properties  will  be  prepared  at  the  time  the  final  roadway  al- 

ternatives have  been  selected  and  authorized.  Housing  of  last 
resort  will  be  provided  should  it  become  necessary. 

The  Department  of  Highways  typically  maintain  pertinent  infor- 
mation regarding  relocation  assistance  such  as  inventories  of 
replacement  dwellings,  current  financing  data,  and  brochures 
explaining  the  relocation  program.  Individuals  flay  contact  the 
Right-of-way  Bureau  in  Helena  for  further  information. 

G.  Archaeological  and  Historical 

The  cultural  resource  inventory  conducted  for  Projects 
M1299(l)  and  M1212(^)  identified  one  property,  the  Smith 
farmhouse  and  several  attendant  structures,  that  is  eligible 
for  inclusion  in  the  National  Register.  The  construction  of 
North  19th  Avenue  will  require  a  small  retaining  wall  be 
placed  in  the  area  adjacent  to  the  farmhouse  to  contain  fill 
material  necessary  to  match  the  existing  elevation  of  the 
North  19th  Avenue  -  Durston  Road  intersection.  Probable  noise 
impacts  to  the  farmhouse  could  be  mitigated  by  relocating  the 
structure;  however,  relocation  is  not  considered  to  be  a  fea- 
sible measure  at  this  time.  The  owner  of  the  property  has 
indicated  his  intentions  to  move  the  structure  to  another  lo- 
cation on  site  at  some  future  date  to  accommodate  the  develop- 
ment of  a  major  subdivision.  Mitigation  is  discussed  further 
in  Part  V:  "Section  4(f)  Evaluation." 
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mendations contained  in  this  study. 
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of  the  study  areas. 
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Gordon  Larson,  P.E.,  Supervisor,  Consultant  and  Safety  Design  Section,  Precons t rue t i on 
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Mark  Leighton,  P.E.,  Consultant  and  Safety  Design  Section,  Precons t rue t i on  Bureau 
Mike  Davis,  Supervisor,  Urban  Transportation  Section,  Planning  and  Statistics  Bureau 
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Douglas  E.  Widmayer,  Traffic  and  Transportation  Engineer.  Mr.  Widmayer  has  a  Bachelor 
of  Science  degree  in  Civil  Engineei"ing  from  Virginia  Polytechnic  Institute  and  State 
University  and  is  a  registered  Professional  Engineer  in  Montana,  He  has  10  years  of 
experience  as  a  design  and  traffic  engineer.  Mr.  Widmayer  has  been  Project  Engineer  on 
numerous  recent  projects,  including  the  Helena  Transportation  Plan,  the  Missoula 
Transportation  Plan,  the  Grand  Teton  National  Park  Traffic  Safety  and  Engineering 
Improvements  Study,  and  the  Tenth  Avenue  South  and  Third  Street  Northwest  traffic 
studies  In  Great  Falls.  Mr.  Widmayer  was  primarily  responsible  for  preliminary  design 
work,  level  of  service  and  capacity  analysis,  and  noise  studies  for  this  project. 

Alden  G.  Beard,  Environmental  Engineer.  Mr.  Beard  is  a  graduate  of  Iowa  State 
University  where  he  received  his  Bachelor  of  Science  degree  in  Civil  Engineering  and  a 
Master  of  Science  degree  in  Sanitary  Engineering.  Mr.  Beard  is  a  registered  Profes- 
sional Engineer  in  Montana  and  has  worked  on  a  variety  of  water  and  wastewater  treat- 
ment and  handling  projects  since  joining  Robert  Peccia  &  Associates.  Mr.  Beard's 
graduate  work  has  afforded  additional  background  in  water  resource  management  and 
environmental  impact  assessment.  Mr.  Beard  was  responsible  for  the  water  quality 
analysis  and  for  the  assessment  of  potential  impacts  on  utility  systems  in  the  area 
with  an  emphasis  on  storm  drainage  facilities.  Mr.  Beard  was  the  Project  Manager  for 
the  Bozeman  Arterials  EIS  and  moderated  the  public  meetings  held  during  the  course  of 
the  project. 

Francis  J.  Kerlns,  Jr.,  Mathematician  and  Mining  Engineer.  Mr.  Kerins  is  a  graduate  of 
Carroll  College,  where  he  received  his  Bachelor  of  Arts  degree  in  Mathematics,  and  the 
Columbia  University  School  of  Engineering  and  Applied  Science,  where  he  received  a 
Bachelor  of  Science  degree  in  Mining  Engineering.  He  Is  currently  completing  a  Master 
of  Science  degree  In  Mining  Engineering  at  the  Montana  College  of  Mineral  Sciences  and 
Technology  in  Butte.  Mr.  Kerins  was  responsible  for  evaluating  existing  air  quality 
and  computer  modeling  to  determine  air  quality  impacts  for  each  of  the  alternatives. 

Dan  I e 1  M .  Norderud ,  Transportation  Planner.  Mr.  Norderud  has  a  Bachelor  of  Science  de- 
gree In  Earth  Sciences,  Planning  Option  from  Montana  State  University.  Mr.  Norderud 
has  seven  years  of  experience  in  the  preparation  of  comprehensive,  transportation,  and 
environmental  planning  projects.  Recent  activities  include  extensive  involvement  In 
the  preparation  of:  Final  Environmental  Impact/Section  A(f)  Evaluations  for  U.S.  High- 
way 2  improvements  between  Hungry  Horse  and  West  Glacier  and  for  Reserve  Street  In 
Missoula,  the  Grand  Teton  National  Park  Traffic  Safety  and  Engineering  Improvements 
Study,  and  high  hazard  accident  locations  studies  for  several  Montana  counties. 
Mr,  Norderud  was  responsible  for  preliminary  design  layouts  of  each  alternative, 
construction  cost  estimates,  preparation  of  the  Section  ^(f)  Evaluation,  and  technical 
writing  and  editing  of  the  Bozeman  Arterials  EIS. 

Mary  J.  Espeseth,  Typist,  Ms,  Espeseth  is  the  Administrative  Secretary  of  Robert 
Peccia  &  Associates  and  is  responsible  for  the  preparation  of  all  reports,  proposals, 
and  specifications  for  the  firm.  Her  previous  experience  includes  positions  as  a  legal 
secretary,  legal  assistant,  and  as  office  manager  for  a  mechanical  contracting  firm, 
Ms,  Espeseth  v;as  responsible  for  typing  and  formatting  the  Bozeman  Arterials  EIS. 
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N  i  chol as  L .  Ladas ,  Graphic  Designer.  Mr.  Ladas  has  a  Bachelor  of  Fine  Arts  degree  in 
Graphic  Design  and  Painting  from  Montana  State  University.  Mr.  Ladas  has  previous  work 
experience  with  IBM  which  included  both  graphic  and  industrial  design  activities. 
Mr.  Ladas  was  responsible  for  graphic  design  of  report  figures,  report  layout,  and 
preparation  of  graphics  for  public  presentations  for  the  EIS. 

L  i  sa  Bay  Consul  ting: 

Lisa  Bay,  Soc io-Econom i c  Consultant.  Ms.  Bay  has  a  Bachelor  of  Arts  degree  in  Environ- 
mental Planning  from  the  University  of  California  at  Santa  Cruz.  Ms.  Bay  has  ten  years 
experience  as  an  independent  socio-economic  consultant  in  both  the  Santa  Cruz  County 
Planning  Department  in  California  and  as  an  Associate  Planner/Transportation  Coor- 
dinator for  Helena  and  Lewis  and  Clark  County.  Ms.  Bay  specializes  in  environmental 
assessments,  economic  base  studies,  and  land  use  planning.  Ms.  Bay  was  responsible  for 
assessing  impacts  to  the  socio-economic  conditions  of  the  project  areas  with  a  special 
emphasis  on  relocation  and  its  impacts. 

PEA  Research: 

Chris  Hunter,  Limnologist.  Mr.  Hunter  has  a  degree  In  Biology  from  the  University  of 
California,  Santa  Barbara,  and  a  Masters  degree  in  Zoology/Limnology  from  the  Univer- 
sity of  Montana.  Mr.  Hunter  is  the  general  manager  of  OEA  Research  and  has  more  than 
ten  years  experience  in  limnology  and  other  water  resource  related  studies.  Mr.  Hunter 
has  also  served  as  an  Environmental  Planner  for  the  Montana  Department  of  Natural 
Resources  and  Conservation  and  as  Director  of  the  Flathead  208  Project,  a  water  qual- 
ity program  for  a  three-county  area  in  western  Montana.  Mr.  Hunter  was  responsible  for 
water  quality  and  vegetation  studies  specific  to  each  project  area. 

Steve  Gilbert,  Wildlife  Biologist.  Mr.  Gilbert  has  a  degree  in  Wildlife  Biology  from 
the  University  of  Montana.  Mr.  Gilbert's  responsibilities  with  OEA  Research  include 
supervision  and  quality  assurance  of  all  wildlife-related  field  work  and  coordination 
of  photographic  services.  Mr.  Gilbert  has  13  years  of  experience  in  wildlife  monitor- 
ing studies  and  impact  assessment  on  wildlife  resources.  Mr.  Gilbert  was  responsible 
for  the  wildlife  Investigations  conducted  for  this  study. 

Historical  Research  Associates: 

T  .  Weber  Gre  i  ser ,  Senior  Archaeologist.  Mr.  Greiser  holds  Bachelors  and  Masters  de- 
grees in  Anthropology  from  the  University  of  New  Mexico  and  has  a  Ph.D.  in  Anthro- 
pology from  the  University  of  Colorado.  Mr.  Greiser  has  served  as  the  Vice  President 
and  Treasurer  of  Historical  Research  Associates  since  1982  and  is  the  principal  in- 
vestigator for  the  firm.  Mr.  Greiser  has  13  years  of  professional  experience  as  an 
archaeologist  and  worked  throughout  the  western  United  States  as  project  manager/ 
principal  Investigator  on  numerous  cultural  resource  Inventories. 

Janene  M.  Caywood,  Archaeologist.  Ms.  Caywood  has  a  Bachelor  of  Science  degree  in 
Anthropology  from  Oregon  State  University  and  a  Masters  degree  in  Anthropology  from 
the  University  of  Montana.  Ms.  Caywood  has  six  years  of  professional  experience  as  an 
archaeologist  and  has  conducted  numerous  archaeological  and  historical  resource  in- 
ventories throughout  Montana,  Wyoming,  and  North  Dakota.  Ms.  Caywood  served  as  project 
archaeologist  and  conducted  on-site  surveys  of  cultural  resources  for  the  North  19th 
Avenue  -  Oak  Street  and  Kagy  Boulevard  project  areas. 

Dan  i  e  1  F .  Gall acher ,  Senior  Historian.  Mr.  Gallacher  has  a  Bachelor  of  Arts  degree  in 
Sociology  from  the  University  of  Colorado  and  a  Masters  degree  in  History  from  the 
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University  of  Montana.  Mr.  Gallacher  has  five  years  experience  as  the  principal  in- 
vestigator and  historian  for  Historical  Research  Associates  and  has  served  as  a 
faculty  affiliate  with  the  University  of  Montana,  Department  of  History  since  1983. 
Mr.  Gallacher  conducted  the  historical  research  and  evaluation  of  the  historic  sites 
identified  in  this  EIS.  The  research  performed  for  this  study  included  a  search  of  the 
Homestead  Entry  Case  Files  from  the  Federal  Records  Center  in  Suitland,  Maryland,  and 
an  examination  of  Gallatin  County  files. 

In  addition  to  these  individuals,  members  of  the  Bozeman  Technical  Advisory  Committee 
(TAC)  assisted  in  the  development  of  the  recommendations  contained  in  this  EIS.  The 
following  list  identifies  the  membership  of  this  committee  and  the  agencies  or  groups 
they  represent: 

Ralph  Zimmer,  Bozeman  Pedestrian-Traffic  Safety  Committee,  TAC  Chairman 

Jane  Jelinski,  Member  of  the  Gallatin  County  Commission 

Steve  Lere,  Director,  Bozeman  City-County  Planning  Board 

Dick  Holmes,  Director,  Bozeman  Department  of  Public  Works 

Neil  Mann,  Engineering  Officer,  City  of  Bozeman 

Don  Brelsford,  County  Engineer/Surveyor,  Gallatin  County 

Dick  Miller,  Maintenance  Chief,  Montana  Department  of  Highways,  Bozeman 

Steve  Herzog,  Assistant  Construction  Supervisor,  Montana  Department  of  Highways, 

Bozeman 
John  Mandeville,  Citizen  Representative,  Gallatin  County 
Ken  Olson,  Citizens  Representative,  City  of  Bozeman 
L.S.  "Buck"  Harris,  Chief,  Planning  and  Statistics  Bureau,  Montana  Department  of 

H  i  ghways ,  He  1 ena 
Don  DeGraf tenre i d ,  Transportation  Planner,  Federal  Highway  Administration,  Helena 
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FEDERAL 


Department  of  the  Army 
Omaha  Dist.  Corps  of  Engineers 
6014  U.S.  Post  Office  &  Courthouse 
Omaha,  NE  68102 

Environmental  Protection  Agency 
Deputy  Regional  Administrator 
Region  VI  I  I 

Suite  900,  I960  Lincoln  Street 
Denver,  CO  80203 

Environmental  Protection  Agency 
Office  of  Federal  Activities 
EIS  Fi  ling  Station  (A-10i+) 
401  M  Street  Southwest 
Washington  D.C.  20460 

Federal  Emergency  Management  Agency 

Region  VIM 

Denver  Federal  Center 

Bui Iding  710 

Denver,  CO  80225 

Federal  Housing  Administration 
Office  of  the  Director 
Housing  and  Urban  Development 
Federal  Office  Building 
201  South  Park,  Drawer  10095 
Helena,  MT  59626 

U.S.  Department  of  Energy 
Anthony  R.  Morrell,  Env.  Mgr. 
Bonneville  Power  Administration 
P.O.  Box  3621-SJ 
Portland,  OR  97208 

U.S.  Department  of  Housing  and 

Urban  Development 
Office  of  Community  Planning  &  Development 
Denver  Regional  Office,  Region  VIII 
Execut  i  ve  Tower 
1405  Curtis  Street 
Denver,  CO  80202-23^9 


U.S.  Department  of  the  Interior 

Bureau  of  Land  Management 

Montana  State  Office 

222  N.  32nd  Street 

P.O.  Box  36800 

Bi  I  1 ings,  MT  59107 

U.S.  Department  of  the  Interior 

Bureau  of  Reclamation 

Federal  Office  Building 

P.O.  Box  2553 

Bi  1  1  ings,  MT  59103 

U.S.  Department  of  the  Interior 
Chief,  Env.  Impact  Assessment  Program 
U.S.  Geological  Survey,  MS-76O 
Reston,  VA   22092 

U.S.  Department  of  the  Interior 
Chief,  Western  Field  Operation  Ctr. 
Bureau  of  Mines 
East  360  Thi  rd  Ave. 
Spokane,  WA  99207 

U.S.  Department  of  the  Interior 
Regional  Environmental  Center 
Missouri  River  Basin 
Denver  Federal  Center 
Room  688,  Building  67 
Denver,  CO  80225 

U.S.  Department  of  the  Interior 

National  Park  Service 

Branch  of  Compliance,  RMRD-PC 

Denver  Federal  Center 

P.O.  Box  25287 

U.S.  Department  of  the  Interior 
U.S.  Geological  Survey 
Water  Resources  Division 
Room  428,  Federal  Building 
301  South  Park,  Drawer  IOO76 
Helena,  MT   59626 


U.S.  Department  of  the  Interior 
Western  Technical  Center 
Office  of  Surface  Mining 
Brooks  Towers,  1020  15th  Street 
Denver,  CO  80202 


U.S.  Department  of  Transportation 

United  States  Coast  Guard 

Commander  (OAN) 

13th  Coast  Guard  District 

91 5  Second  Avenue 

Seattle,  WA  98174 
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U.S.  Department  of  Transportation 
Federal  Aviation  Administration 
Airport  District  Office 
FAA  Bui Iding,  Room  2 
Helena,  MT  59601 

U.S.  Department  of  Transportation 
Federal  Highway  Administration 
301  South  park,  Drawer  10056 
Helena,  MT  59626 


U.S.  Fish  and  Wildlife  Service 

Attn:  Area  Manager 

Room  3035,  Federal  Building 

316  North  26th  Street 

Bill  ings,  MT  59101 


STATE 


Department  of  Anthropology 
Montana  State  University 
Attn:  Dr.  Les  Davis 
Bozeman,  MT  59715 

Department  of  Anthropology 
University  of  Montana 
Missoula,  MT  59812 

Department  of  Commerce 
Aeronautics  Division 
A  i  rport  Road 
P.O.  Box  5178 
Helena,  MT  59620 

Department  of  Commerce 

Attn:  Administrator  Transportation  Div, 

1^2A  Ninth  Avenue 
Helena,  MT  59620 

Department  of  Fish,  Wildlife  S  Parks 

Project  and  Planning  Bureau 

Pa  rks  D  i  V  i  s  i  on 

1  ^420  East  S  ixth  Avenue 

Helena,  MT  59620 

Department  of  State  Lands 
Office  of  the  Commissioner 
1625  1 1 th  Avenue 
Helena,  MT  59620 

Environmental  Quality  Council 
Office  of  the  Director 
Capitol  Post  Office 
P.O.  Box  215 
Helena,  MT  59620 

Honorable  Max  Baucus 
United  States  Senator 
32  S.  Last  Chance  Gulch 
Helena,  MT  59601 


Department  6f  Fish,  Wildlife  &.  Parks 
Stream  Protection  Act  Manager 
Fi  sher  ies  D  i  vi  s  ion 
1420  East  Sixth  Avenue 
Helena,  MT  59620 

Department  of  Health  and 
Environmental  Sciences 
Ai  r  Qua  1 i  ty  Bureau 
Cogswe 11  Building 
Helena,  MT  59620 

Department  of  Health  and 
Environmental  Sciences 
Water  Quality  Bureau 
Cogswe 11  Bu  i 1 d  i  ng 
Helena,  MT  59620 

Department  of  Natural  Resources 

and  Conservation 
Office  of  the  Director 
32  South  Ewing 
Helena,  MT  59620 

Montana  Historical  Society 

State  Historic  Preservation  Officer 

225  North  Roberts  Street 

Helena,  MT  59620 

Montana  State  Unversity 
Institute  of  Applied  Research 
Bozeman,  MT  59715 

State  Clearinghouse 
Attn:  Agnes  Zipperian 
Capitol  Annex 
Helena,  MT  59620 

Honorable  Pat  Williams 
U.S.  Congressman 
23  South  Last  Chance  Gulch 
Helena,  MT  59801 
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LOCAL 


Area  Soil  Conservation  District 
10  East  Babcocl<  Street 
Room  590 
Bozeman,  MT  59715 

Board  of  County  Commissioners 
Gallatin  County  Courthouse 
Bozeman,  MT  59715 

Bozeman  Chamber  of  Commerce 
P.O.  Box  B 
Bozeman,  MT  59715 

Bozeman  City-County  Planning  Board 
P.O.  Box  640,  City  Hall 
Bozeman,  MT  59715 

Gallatin  County  Engineer-Surveyor 
Gallatin  County  Courthouse 
Bozeman,  MT  59715 

Gallatin  County  Extension  Office 
Gallatin  County  Courthouse 
Room  304 
Bozeman,  MT  59715 

Honorable  Judy  Mathre 
Mayor  of  Bozeman 
P.O.  Box  640,  City  Hal  1 
Bozeman,  MT  59715 


Montana  Power  Company 
ho    East  Broadway 
Butte,  MT  59701 

Mountain  States  Telephone  Company 
Attn:  Staff  Supervisor 
P.O.  Box  1716 
Helena,  MT  59601 

School  District  No.  7 
Attn:  Frank  Humberger 
P.O.  Box  520 
Bozeman,  MT  59715 

State  Soil  Conservation  Service 
10  East  Babcock  Street 
Room  443 
Bozeman,  MT  59715 

U.S.  Postmaster 
Bozeman,  MT  59715 

James  E.  Wysocki 
City  Manager  of  Bozeman 
P.O.  Box  640,  City  Hall 
Bozeman,  MT  59715 


PRIVATE  INDIVIDUALS  AND  SPECIAL  INTEREST  GROUPS 


American  Simmental  Association 
1  Simmental  Way 
Bozeman,  MT  59715 

American  Wilderness  Alliance 
C.R.  Merritt,  Executive  Director 
7600  E.  Arapahoe  Road 
Suite  114 
Englewood,  CO  801  12 

Anne  Fowler  Anderson 
1502  South  Black 
Bozeman,  MT  59715 

Joe  Armi  jo 

7690  Fowler  Lane 

Bozeman,  MT  59715 

Gi Ibert  M.  S  Helena  B.  Arts 
907  N.  17th  Avenue 
Bozeman,  MT  59715 


Montana  Automobile  Association 
P.O.  Box  4129 
Helena,  MT  59604 

Montana  Stockgrowers  Association 
Office  of  the  Secretary 
P.O.  Box  1679 
Helena,  MT  59624 

Peter  K.  &  Richard  L.  Nelson 

1 1 04  Mandevi 1 le  Lane 
Bozeman,  MT  59715 

Ralph  A.  &  Vanona  F.  Olson 
1905  Wi  How  Way 
Bozeman,  MT  59715 

Mary  F.  Palffy 

1 105  Durston  Road 
Bozeman,  MT  59715 
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David  M.  &  Helena  S.  Avers 
1921  Wi 1  low  Way 
Bozeman,  MI  59715 

Robert  N.  Bole,  President 
Montana  Container  Corporation 
1925  Dead  Man's  Gulch 
Bozeman,  MI  59715 

Richard  Boylan 
1812  Wi 1  low  Way 
Bozeman,  MI  59715 

Wi 1 1 i  am  B .  Boylan 
c/o  Gene  E.  Cook 
61 1  W.  Main 
Bozeman,  MT  59715 

She  i la  Bruce 

202  Pioneer  Drive  #Al 

Bozeman,  MT  59715 

Laura  M.  Brunton 
2111  Sourdough 
Bozeman,  MT  59715 

Brutger  Companies,  Inc. 

Box  399 

St.  Cloud,  MN  56301 

Joseph  M.  Caprio 
1801  Wi 1  low  Way 
Bozeman,  MT  59715 

Manager 

Covered  Wagon  Mobile  Home  Park 

1000  N.  17th  Avenue 

Bozeman,  MT  59715 

Church  of  Christ  of  Bozeman 
Box  1106 
Bozeman,  MT  59715 

Pam  Frost 

815  Blackmore  Place 

Bozeman,  MT  59715 

Richard  P.  Graetz 
P.O.  Box  5630 
Helena,  MT  5960A 

Eugene  Graf  I  I  I 

Box  906 

Bozeman,  MT  59715 

A.  J ,  Gol denste  i  n 
7190  Goldenstein  Lane 
Bozeman,  MT  59715 


Serendipity  Broadcasting  (KXXL) 
IA50  W.  Kagy 
Bozeman,  MT  59715 

Joel  A.  Shouse 
P.O.  Box  337 
Bozeman,  MT  59715 

Sierra  C 1 ub 
Upper  Missouri  Group 
c/o  Adela  Awner 
P.O.  Box  515 
Helena,  MT  59624 

National  Development  Corporation 
4700  S.  Syracuse  Parkway 
Suite  803 
Denver,  CO  80237 

Paul  Nelson 
503  N.  20th 
Bozeman,  MT  59715 

Roger  W.  Smi  th 
2305  Durston  Road 
Bozeman,  MT  59715 

Al  Stiff 

204  South  Third  Avenue 

Bozeman,  MT  59715 

Don  E.  &  Gloria  J.  Stueck 
1220  D.  North  Eighth  Avenue 
Bozeman,  MT  59715 

Keith  D.  Swanson 
71 1  Blackmore  Place 
Bozeman,  MT  59715 

Carl  Tange 
Rural  Route  1 
lone,  CA  95640 

Manager 

Thrifty  Scot  Motel 
1321  N.  Seventh  Avenue 
Bozeman,  MT  59715 

Manager 

Topper  Motel 

1235  N.  Seventh  Avenue 

Bozeman,  MT  59715 

J  .W .  Tschache 

Box  716 

Bozeman,  MT  59715 
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Robert  Hawks,  Chairman 

Bozeman  City-County  Planning  Board 

102  South  1 1 th  Avenue 

Bozeman,  MT  59715 

Roy  D.  Houser 

1232  N.  Eight  Avenue 

Bozeman,  MT  59715 

George  M.  S  Vivian  Hubbard 
725  Blackmore  Place 
Bozeman,  MT  59715 

Mary  Vant  Hu 1 1 
Al6  East  Story 
Bozeman,  MT  59715 

Jane  Jelinski,  Chairman 

Bozeman  Policy  Coordinating  Committee 

Gallatin  County  Courthouse 

Bozeman,  MT  59715 

Dennis  Jordan 

1  332  Cherry  Dr  i  ve 

Bozeman,  MT  59715 

James  B.  &  Cecilia  Kiefer 
518  S.  Seventh  Avenue 
Bozeman,  MT  59715 

Mrs.  Daisy  B.  Lawrence 
1921  Durston  Road 
Bozeman,  MT  59715 

Laurie  LeMauviel 
Bozeman  Chronicle 
P.O.  Box  1188 
Bozeman,  MT  59715 


Jerry  Perkins 
511  N.  Wal lace 
Bozeman,  MT  59715 

Martin  J.  &  Roberta  J.  Plumb 
915  N.  17th  Avenue 
Bozeman,  MT  59715 

Mary  Price 

1815  Alder  Court 

Bozeman,  MT  59715 

Manager 

Qu i k  Lube 

1303  N.  Seventh  Avenue 

Bozeman,  MT  59715 

Tom  &  Cec  ilia  Re  i  ner 
1711  Wi 1  low  Way 
Bozeman,  MT  59715 

Edward  D.  Rice 
Director,  Physical  Plant 
Montana  State  University 
Bozeman,  MT  59715 

Craig  Roloff 

Director  of  Administrative  Services 

Montana  State  University 

Bozeman,  MT  59717 

Ruby  E.  Ross/or  Owner 
181 1  Durston  Road 
Bozeman,  MT  59715 


Lois  W.  Sanders 

215  Piedmont  Ave.  NE 

Atlanta,  CA  303O8 


ttUQl 


Steve  Lere 

P 1 ann  i  ng  D  i  rector 

Bozeman  City-County  Planning  Board 

P.O.  Box  6^0 

Bozeman,  MT  59715 

Dwa  in  L  i  1 1 1 e ton 
1806  W.  Durston  Road 
Bozeman,  MT  59715 

Anton  &  Helen  Lovfald 
907  Blackmore  Place 
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Richard  D.  &  Charlotte  McKay 
1817  Wi 1  low  Way 
Bozeman,  MT  59715 
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John  C.  Wright 
1716  Wi 1  low  Way 
Bozeman,  MT  59715 

Yelew  Bui Iders ,  Inc. 
Box  1830 
Bozeman,  MT  59715 

Ralph  W.  Zimmer,  Chairman 

Bozeman  Technical  Advisory  Committee 

1307  Cherry  Drive 
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Glossary 

a  1 ignment :   the  ground  plan  of  a  highway 

a  1 1 uv  i  um:   unconsolidated  sediments  deposited  by  streams 

ambient :   existing  background  conditions 

annual  average  daily  traffic:  a  measurement  of  traffic  derived  by  dividing  the  year's 
traffic  by  3^5;  abbreviated  as  AADT 

aqui  fer :  a  stratum  of  water-holding  rock,  especially  one  that  supplies  water  for 
wel 1 s ,  spr  i  ngs ,  etc . 

attainment  area:  a  designation  for  an  area  where  air  quality  exceeds  the  national  am- 
bient air  quality  standards  for  a  particular  pollutant 

attentuat  ion :   a  reduction  in  severity  or  lessening  in  force 

base  1  i  ne :  existing  situation  or  conditions  used  for  comparison  with  future  projec- 
t  ions 

B-1  :  a  water  classification  of  the  State  Water  Quality  Bureau  for  water  which  is 
suitable  for  drinking,  culinary  and  food  processing  purposes,  after  conventional 
treatment;  bathing,  swimming  and  recreation;  growth  and  propagation  of  salmonid  fishes 
and  associated  aquatic  life,  waterflow  and  furbearers;  and  agricultural  and  industrial 
water  supply.  Parameters  for  this  classification  can  be  found  in  ARM  l6.20.6l8, 
9/30/80. 

B-2 :  a  classification  by  the  Water  Quality  Bureau  for  water  that  is  less  stringent 
than  the  B-1  classification.  Parameters  for  this  water  classification  can  be  found  in 
ARM  16. 20. 619,  9/30/80. 

capac  i  ty :  the  maximum  number  of  vehicles  per  unit  of  time  that  can  be  handled  by  a 
particular  roadway  component  under  the  prevailing  conditions 

carry-out :  air  contaminants  not  dispersed  in  the  atmosphere,  absorbed  by  rain  or  snow 
and  deposited  on  the  ground  near  the  source  of  the  contaminants,  or  moved  by  wind  to 
another  location 

CO :  Carbon  Monoxide,  the  most  abundant  pollutant  in  motor  vehicle  exhaust  resulting 
from  incomplete  combustion  within  the  vehicle  engine 

construction  impact:  a  direct  environment  impact  resulting  from  construction  activ- 
ities; these  impacts  are  often  temporary  in  nature  (i.e.,  noise  impacts  generated  by 
construction  equipment) 

dBA:   a  weighted  scale  reading  in  decibels  giving  a  measurement  of  sound  level 

dec  i  be  1 :   unit  of  noise  measurement,  a  logarithmic  measure  of  sound  pressure 

DEIS:   Draft  Environmental  Impact  Statement 

design  hourly  volumes:  determined  by  multiplying  the  average  annual  daily  traffic  by 
a  percentage  of  the  average  daily  traffic  per  hour  expected  for  the  design  year.  The 
selection  of  this  volume  is  a  compromise  between  the  cost  of  the  facility  and  the 
annual  service  provided  by  the  facility. 
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design  year:  the  year  for  which  a  particular  facility  is  designed  (usually  20  years 
from  the  date  of  construction) 

dissolved  solids:  substances  that  are  soluble  in  water  but  which  remain  as  a  residue 
when  the  water  evaporates 

DNRC:   Montana  Department  of  Natural  Resources  &  Conservation 

drop-off  rate:  a  decrease  in  traffic  noise  levels  proportional  to  an  increase  in  dis- 
tance from  a  roadway 

ef f 1 uent :   discharged  liquid,  especially  from  septic  tanks 

EIS:   Environmental  Impact  Statement 

EPA:   Environmental  Protection  Agency 

fault:   a  fracture  along  which  movement  of  rock  along  opposite  sides  occurs 

FHWA:   Federal  Highway  Administration 

fluvial:   concerning  or  pertaining  to  rivers  or  streams 

fug  i  t  i  ve  dust :  a  type  of  particulate  typically  originating  from  street  sanding  or 
runoff -depos i ted  silts  which  is  reintroduced  into  the  atmosphere  through  vehicle 
movement  over  the  material 

heavy  metals:  metals  such  as  lead,  zinc  and  mercury  that  can  be  toxic  in  small  quan- 
tities 

hous  i  ng  un  i  t  :  a  house,  apartment,  group  of  rooms  or  single  room  occupied  or  intended 
for  occupancy  as  separate  living  quarters 

i  nf ras t  ructure :   the  organizational  structure  of  a  community 

LID:   the  level  of  sound  exceeded  ten  percent  of  the  time,  or  exceeded  six  minutes  In 

a  60-m  i  nu te  time  period 

MDHES:   Montana  Department  of  Health  and  Environmental  Sciences 

MDOH:   Montana  Department  of  Highways 

m  1 1  i  ga t  ion :  the  act  of  lessening  the  severity  of  Impacts  on  the  environment  as  a  re- 
sult of  the  implementation  of  a  proposed  project 

mode  1 :  a  mathematical  formula  or  computer  program  developed  to  represent  selected  fu- 
ture conditions  within  the  study  area.  Models  were  employed  In  this  EIS  to  predict  air 
quality  impacts,  noise  levels,  water  quality  impacts,  etc. 

non-attainment  area:  an  area  currently  under  a  state  implementation  plan  where  pres- 
ent particulate  levels  exceed  national  standards  as  determined  from  actual  sampling 

par t I cu late :   composed  of  distinct  particles 

PCC :  Policy  Coordinating  Committee;  serves  as  formal  decision-making  body  regarding 
transportation  planning  within  the  community 
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pol 1 utant  load :  the  net  mass  of  a  pollutant  or  pollutants  contained  within  a  given 
volume  of  air  or  water 

primary  impact:  an  impact  directly  resulting  from  an  action  (i.e.,  increased  noise 
levels  during  construction) 

queu  i  ng :  the  relationship  between  vehicles  within  a  line  which  may  or  may  not  be  mov- 
ing; often  examined  characteristics  of  this  relationship  include  spacing,  density  and 
headway 

scenar  io:   a  possible  course  of  development 

scop  i  ng :  the  process  used  to  identify  the  significant  issues  that  should  be  addressed 
and  the  degree  to  which  they  should  be  addressed  In  the  development  of  an  Environ- 
mental Impact  Statement 

seconda  ry  impact :  an  impact  indirectly  resulting  from  an  action  (i.e.,  increased  de- 
velopment in  an  area  after  access  to  the  area    is  improved) 

serv  i  ce  1  eve  1  :  a  measurement  of  how  well  a  highway  is  handling  traffic;  what  speeds, 
delays  and  restrictions  to  traffic  flow  exist 

suspended  sol  ids:  small  particles  of  solids  that  do  not  readily  settle  out  of  water 
(i.e.,  clay  part  i cl es) 

TAC :  Technical  Advisory  Committee;  serves  as  an  advisory  body  to  PCC  regarding 
t ransportat ion- re  1 ated  matters 

thirtieth  highest  hourly  volume:  a  standard  design  criteria  derived  from  the  30th 
highest  of  all  hourly  volumes  ranked  from  low  to  high 

total  suspended  particulates  (TSP)  :  a  measure  of  the  concentrations  of  particulates 
held  in  suspension  in  a  specified  volume  of  air.  TSP  is  a  commonly  used  measure  of  air 
qua  1 i  ty . 

trace:   a  barely  discernible  amount  or  indication  of  some  quantity 
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As  part  of  the  preparation  of  the  Environmental  Impact  Statement/Section  A(f)  Eval- 
uation for  projects  M1299(l)  and  M1212(^),  several  technical  studies  were  done  to 
provide  data  on  subject  areas  where  insufficient  information  was  presently  available. 
Many  of  these  studies  were  considered  too  lengthy  and  detailed  to  include  in  this  EIS 
and  are  on  file  and  available  for  review  at  the  Montana  Department  of  Highways  office 
in  Helena.  A  brief  description  of  each  of  these  studies  follows, 

A.  Traffic  and  Capacity 

Projections  of  future  traffic  on  the  Bozeman  street  network  were  obtained  through  the 
use  of  the  computer  traffic  model  developed  for  the  Bozeman  Transportation  Plan.  The 
MDOH  traffic  model  was  utilized  to  project  future  traffic  volumes  without  these  pro- 
jects, with  the  project,  and  with  the  projects  and  an  1-90  interchange  at  North  19th 
Avenue.  The  results  of  this  computer  modeling  is  on  file  with  the  Montana  Department 
of  Highways  in  Helena. 

Based  on  the  projected  design  year  traffic  volumes  and  the  operational  characteristics 
of  each  alternative,  capacity  was  evaluated  for  both  projects.  Techniques  outlined  in 
the  1985  edition  of  the  Highway  Capacity  Manual  and  the  Signalized  Intersection  Capa- 
city Analysis  (SICA)  computer  program  were  utilized  to  identify  the  level  of  service 
and  assess  the  operational  characteristics  of  proposed  designs  for  major  intersections 
encompassed  by  the  project  areas.  The  SICA  program  was  developed  by  the  FHWA  to  fa- 
cilitate capacity  analyses  in  urban  areas.  The  results  of  the  capacity  analyses  are 
also  on  file  with  the  Department  of  Highways  in  Helena. 

B.  Preliminary  Design  and  Cost  Analysis 

Preliminary  design  for  the  various  alternatives  was  conducted  by  Robert  Peccia  S 
Associates  to  establish  the  physical  features  of  each  alternative  for  analysis  pur- 
poses. These  features  included  alignment,  grades,  pavement  widths,  turning  lanes, 
medians,  and  irrigation  and  storm  drainage  facilities.  Construction  costs  for  each 
alternative  were  developed  based  upon  anticipated  quantities  and  1984  unit  prices  from 
the  Montana  Department  of  Highways  bid  tabulations. 

C.  Air  Quality  Analysis 

An  air  quality  analysis  was  conducted  by  Robert  Peccia  S  Associates  using  information 
available  from  the  Air  Quality  Bureau,  Montana  Department  of  Health  and  Environmental 
Sciences  and  existing  reports  regarding  Gallatin  Valley  air  quality.  A  computer  model, 
CALINE3,  was  utilized  by  the  consultant  to  predict  carbon  monoxide  levels  for  each  of 
the  roadway  alternatives.  Predicted  levels  of  total  suspended  particulates  were  calcu- 
lated using  methodology  developed  for  the  Air  Quality  Bureau  by  the  Midwest  Research 
Institute,  it  should  be  noted  that  these  predicted  levels  of  air  pollutants  are  attri- 
butable only  to  future  traffic  volumes  on  North  19th  Avenue,  Oak  Street,  and  Kagy 
Boulevard.  In  order  to  obtain  reasonable  estimates  of  the  impact  of  each  alternative 
on  the  air  quality  of  the  study  area,  the  predicted  pollutant  levels  of  each  alterna- 
tive were  added  to  estimated  background  pollutant  levels  for  the  project  study  area. 


D.  Noise  Analysis 


Actual  noise  level  measurements  were  taken  at  numerous  locations  along  the  perimeter 
arterial  system  using  Montana  Department  of  Highways  noise  monitoring  equipment.  Sound 
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level  readings  were  taken  at  varying  distances  from  the  proposed  project  centerlines 
in  order  to  monitor  ambient  noise  levels  and  provide  a  basis  for  computer  modeling  of 
future  conditions.  The  consultant  utilized'  the  Federal  Highway  Administration's  noise 
level  modeling  techniques  using  existing  and  projected  traffic  composition  to  estimate 
and  compare  noise  level  readings  for  each  alternative. 


E.  Water  Quality  Investigations 


Water  quality  studies  were  conducted  by  Robert  Peccia  6  Associates  using  information 
available  from  the  Montana  Department  of  Health  and  Environmental  Sciences  "STORET" 
data  bank  and  other  available  sources  of  local  water  quality  data.  The  storm  drainage 
analysis  was  based  upon  preliminary  design  plans  developed  by  the  Consultant.  Esti- 
mates of  future  water  quality  impacts  resulting  from  the  construction  of  the  build 
alternatives  were  based  upon  Federal  Highway  Administration  modeling  techniques. 
Calculations  and  background  information  are  available  for  review. 

F.  Socio-Economic  Studies 

Socio-economic  studies  were  conducted  by  Lisa  Bay  Consulting  of  Helena,  Montana.  This 
firm  relied  heavily  upon  personal  interviews,  census  data,  and  available  documentation 
of  social  and  economic  conditions  in  Bozeman.  In  addition,  Montana  Department  of 
Highways  personnel  were  extensively  consulted  regarding  right-of-way  and  relocation 
impacts . 

G.  Other  Studies 

Numerous  other  technical  studies  including  archaeological  and  historical  research, 
geology  and  soils,  fish  and  wildlife,  transportation,  recreation,  etc.  were  also  con- 
ducted as  part  of  this  EIS.  These  studies  and  other  background  information  are  avail- 
able for  review  at  the  Montana  Department  of  Highways  office  in  Helena. 
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IN  REPLY  REFER  TO: 


ES 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIQ 
FISH  AND  WILDLIFE  SERVICE 

Ecological  Services 

Federal  Building,  Room  3035 

316  North  26th  Street 

Billings,  Montana  59101-1396 

February  17,  1984 


Federal  Aid  Urban  Route  1212 

Kagy  Blvd.  -  19th  to  3rd  (M  1212(4) 


Mr.  Stephen  C.  Kologi,  P.E. 
Chief,  Preconstruction  Bureau 
Montana  Department  of  Highways 
2701  Prospect 
Helena,  Montana  59620 
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Dear  Mr.  Kologi : 

We  received  your  letter  dated  January  26,  1984,  and  the  accompanying 
photomosaic  of  the  Montana  Department  of  Highways'  intention  to  further  the 
development  of  Federal  Aid  Urban  Route  1212  (RE:  M1212(4),  Kagy  Blvd.  - 
19th  to  3rd)  on  the  southwest  edge  of  Bozeman. 

It  appears  from  the  photomosaic  that  most  of  the  area  Involved  is  tilled 
farmland  with  very  little  shrubby  vegetation.  One  small  drainage  area 
traverses  the  area  but  appears  to  support  only  a  narrow  band  of  vegetation. 
Due  to  the  location  of  the  project,  land  use,  human  disturbance,  and 
general  lack  of  wildlife  habitat,  it  is  our  opinion  the  project  will  not 
result  in  significant  impacts  to  wildlife  resources.   For  the  same  reasons, 
we  do  not  expect  the  project  to  affect  any  federal Iv- l isted  threatened  or 
endangered  species. 

If  other  information  comes  to  our  attention  which  may  indicate  concerns,  we 
will  update  our  comments.  We  appreciate  the  opportunity  to  comment  on  the 
proposed  project  during  the  early  planning  stages. 


Sincerely, 

a/, 


Q 


/ 


)ohn  (a^  Wood 
Field  Supervisor 
Ecoloqical  Services 
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IN  REPLY  REFERJQ:      , 
M.17(I) 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Endangered  Species,   Field  Office 
Federal   Bldg.,  U.S.   Courthouse 
301   South  Park 
P.O.   Box  10023 
Helena,  Montana     59626  March    21,    1985 


Mr.  W.S.  Dunbar 

Project  Development  Engineer 

Federal  Highway  Administrtion 

301  So.  Park 

Mail  Drawer  10056 

Helena,  MT   59626 

Dear  Mr.  Dunbar: 


Thank  you  for  your  Marc 
Interchange  ( IR  15-4(63 
Boulevard  -  Oak  Street 
(Haliaeetus  leucocephal 


migrate  through  the  Bel 
activities  will  necessi 
that  such  powerlines  be 
provided  in  "Suggested 
-  The  State  of  the  Art 
of  this  recommendation, 
not  affect  endangered  s 


h  4,  letter  on  the  proposed  Beltview 

)191)  and  the  19th  Avenue  -   Kagy 

(M  1212(4)  &  M  1229(1)).   Bald  eagles 

us )  and  other  large  raptors  may 

tview  Interchange  project  area.   If  project 

tate  the  relocation  of  powerlines,  we  recommend 

raptor  proofed  according  to  the  specifications 
Practices  for  Raptor  Protection  on  Power  Lines 
in  1981".   Contingent  upon  incorporation 

we  concur  that  the  two  subject  projects  will 
pecies. 


Please  contact  Carol  Taylor  of  my  staff  at  FTS  585-5225  if  we 
can  be  of  further  assistance.   We  appreciate  your  efforts  to 
meet  our  joint  responsibilities  under  the  Endangered  Species 
Act. 

Sincerely , 


Wayne  G.  Brewster 
Field  Supervisor 
Endangered  Species 


cc:   ES,  Billings,  MT 

Mont.  Dept.  of  Highways  (Garrett) 
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MONTANA  HISTORICAL  SOCIETY 

HISTORIC  PRESERVATION  OFFICE 


225  NORTH  ROBERTS  STREET 


(406)  444-4 
444-7715 


September  20,  1985 

Stephen  C.  Kologi,  P.E. 
Chief-Preconstruction  Bureau 
Montana  Department  of  Highways 
2701  Prospect  Avenue 
Helena,  WT  59620 

RE:  Proposed  Kagy  Boulevard  extension 
^a212(4) 

North  Avenue  extension 
^a299(l) 


Dear  Steve: 

Thank  you  for  the  opportunity  to  review  cultural  resource  inventory 
work  completed  for  the  projects  identified  above. 

We  concur  with  the  consultants'  finding  that  24GA719  does  not  qualify 
for  listing  in  the  National  Register  of  Historic  Places — that  it  does 
not  possess  sufficient  design  qualities  or  associations  to  meet  the 
Criteria  of  Significance. 

We  can  offer  a  tentative  reading  for  you  on  the  eligibility  of  24GA718, 
but  are  feeling  fairly  shaky  about  the  basis  for  any  decision.  The 
consultants'  case  for  the  eligibility  of  the  Smith  Farm  is  based  solely 
on  architectural  qualities,  as  currently  written.  In  the  context 
of  the  town  of  Bozenan  and  in  review  of  limited  farmstead  inventory 
conducted  by  Museum  of  the  Rockies  two  years  ago,  this  property  would 
not  appear  to  possess  "unique"  architectural  qualities.  And,  the 
information  gathered  and  presented  to  date  on  the  Smith  family  neither 
makes  a  case  for  or  against  the  importance  or  role  that  the  family 
may  have  played  in  the  community.  However,  in  terms  of  architecture, 
we  think  it  inappropriate  to  compare  this  property  with  buildings 
in  Bozeman  itself.  Likely  it  belonged  to  a  rural  community  or  subdivision 
that  does  become  a  reasonable  basis  for  comparison,  Jim  McDonald 
and  his  staff  have  recently  conducted  a  reconnaissance  level  inventory 
of  buildings  in  the  portion  of  Gallatin  County  outside  Bozeman  that 
falls  within  the  jurisdiction  of  the  Bozeman  Planning  staff.  We  talked 
with  Jim.  Based  on  his  own  driving  in  the  area,  he  believes  that 
this  property  and  its  planned  design  are  distinctive — with  few  comparable 
structures  of  that  deliberate  design.  He  plans  on  gathering  and  sending 
to  us  in  the  near  future  the  full  reconnaissance  level  naterials  (they 
will  not  include  historical  information) .   We  would  be  alad  to  review 
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Kologi 

September  20,  1985 

Page  2 

that  material  and  if  you  can  wait  for  a  final  judgment  of  the  property,  irake 
it  at  that  time.  If  you  need  our  judgnent  now,  I  believe  the  information  available 
to  date  supports  a  finding  of  eligibility. 

Please  call  if  you  have  questions. 

Sincerely, 


Marcella  Sherfy, 

State  Historic  Preservation  Officer 


160 


Appendix  C:  References 


AIR  QUALITY 

CALINE  3  ~  A  Versatile  Dispersion  Model  for  Predicting  Air  Pollutant  Levels  Near  High- 
ways and  Arterial  Streets,  FHWA/CA/TL-79/23 ,  Office  of  Transportation  Laboratory, 
California  Department  of  Transportation,  November,  1979. 

Emission  Factor  Correction  Parameters  for  Paved  and  Unpaved  Roads,  Final  Report,  Part 
III,  Midwest  Research  Institute  for  Air  Quality  Bureau,  Montana  Department  of 
Health  and  Environmental  Sciences  (MDHES)  ,  November,  1978. 

U.S.  Environmental  Assessment  Notebook  Series:  Volume  A  -  Physical  Impacts,  DOT  P 
56004,  U.S.  Department  of  Transportation,  1975. 

Mobile  Source  Emission  Factors,  U.S.  Environmental  Protection  Agency,  Report  No.  EPA 
400/9-78-005,  March,  1975. 

Montana  Air  Quality  Data  and  Information  Summary  for  1982,  Air  Quality  Bureau,  MDHES, 
April,  1983. 

Montana  Air  Quality  Data  and  Information  Summary  for  1982,  Volume  II,  A  Supplementary 
Report,  Air  Quality  Bureau,  MDHES,  September,  I983. 

Montana  Air  Quality  Data  and  Information  Summary  for  1 983 ,  Air  Quality  Bureau,  MDHES, 
Montana  Air  Quality  Data  and  Information  Summary  for  1984,  Air  Quality  Bureau,  MDHES, 

CONSTRUCTION  COSTS 

"Tabulation  of  Low  Bid  Prices  and  Computation  of  Average  Prices  for  the  Period 
January,  1984  through  December,  1984",  MDOH,  Contract  Plans  Section,  January  23, 
1985. 

ENERGY 

Shirley,  E.C.  and  J. A.  Apostolos,  Energy  Requirements  for  Transportation  Systems  pre- 
pared for  Federal  Highway  Administration,  Denver,  1979. 

GEOLOGY  AND  SOILS 

"Bozeman  Area  Master  Plan",  Bozeman  City-County  Planning  Board,  I983. 

Nadwornick,  Ronald  J.,  District  Conservationist,  USDA  Soil  Conservation  Service  in 
personal  communications  February  25  and  June  12,  I985. 

Oglesby,  C.  and  L.  Hewes,  Highway  Engineering,  Second  Edition,  John  Wiley  and  Sons, 
New  York,  1964. 

Schroeder,  W.L.,  Soils  in  Construction,  Second  Edition,  John  Wiley  and  Sons,  New  York, 
1980. 


161 


APPENDIX  C:  REFERENCES 

"Supplemental  Guidance  for  Implementation  of  the  Farmland  Protection  Policy  Act",  mem- 
orandum from  Director,  Office  of  Environmental  Policy,  USDOT  FHWA  Washington, 
D.C.  ,  October  26,  1984. 

HIGHWAY  DESIGN 

A  Policy  on  Geometric  Design  of  Highways  and  Streets  1984,  American  Association  of 
State  Highway  and  Transportation  Officials,  Washington,  D.C,  1984. 

Highway  Capacity  Manual,  Special  Report  209,  Transportation  Research  Board,  National 
Research  Council,  Washington,  D.C,  1985. 

Manual  on  Uniform  Traffic  Control  Devices,  USDOT  FHWA  1978. 

Road  Des  ign  Manua 1  ,  Montana  Department  of  Highways. 

"Signalized  Intersection  Capacity  Analysis  (SICA)  Using  the  1985  Highway  Capacity  Man- 
ua 1  Method",  Microcomputer  Program  developed  in  1985. 

"Standard  Drawings  for  Highway  Construction",  MDOH,  1979. 

Standard  Specifications  for  Road  and  Bridge  Construction,  adopted  by  the  Montana  De- 
partment of  Highways  and  Montana  Highway  Commission,  I98I  Edition. 

HISTORICAL  AND  ARCHAEOLOGICAL 

Bick,  Patricia  for  Marcella  Sherfy,  State  Historic  Preservation  Officer,  Montana  His- 
torical Society,  in  a  personal  communication  September  20,  I985. 

"Cultural  Resource  Inventories  of  the  Kagy  Boulevard  and  North  19th  Avenue/Oak  Street 
Extensions",  Historical  Research  Associates,  Missoula,  August  9,  1985. 

"Gallatin  County's  Heritage,  A  Report  of  Progress  1805-1976",  Gallatin  County  Bicen- 
tennial Publication,  1976. 

NOISE 

Fundamentals  and  Abatement  of  Highway  Traffic  Noise,  USDOT,  FHWA  Documents  1,  2,  3  and 
5,  September,  I98O. 

Highway  Construction  Noise:  Measurement,  Prediction  and  Mitigation,  Document  9, 
USDOT,  FHWA,  part  of  Fundamentals  and  Abatement  of  Highway  Traffic  Noise  Textbook 
and  Training  Course,  September ,  1 98O . 

"MDOH  Noise  Level  Testing  along  Bozeman  Arterial  Streets",  results  of  tests  conducted 
dur  i  ng  August ,  1 985 • 

Noise  Standards  and  Procedures,  PPM  90-2,  USDOT,  FHWA,  1973. 

Rau,  John  G.  and  David  C.  Wooten,  Environmental  Impact  Analysis  Handbook,  McGraw-Hill 
Book  Company,  New  York,  I98O. 

User's  Manual:  Highway  Traffic  Noise  Prediction  Model  SNAP  1.0,  USDOT,  FHWA, 
RD-78-139,  January,  1979. 

162 


APPENDIX  C:  REFERENCES 

SOCIO-ECONOMICS 

"The  Bozeman  Area  Economy  in  198^",  Maxine  C.  Johnson,  Bureau  of  Business  and  Economic 
Research,  University  of  Montana,  April,  1984. 

"Bozeman  Area  Master  Plan",  Bozeman  City-County  Planning  Board,  1983. 

Brey,  Ron,  Urban  Planning  Section,  MDOH,  in  a  personal  communication  May  2k,    I985. 

Chalmers,  James  A.,  Anderson,  Beckhelm  and  Hannigan,  "An  Empirical  Model  of  Spatial 
interaction  in  Sparsely  Populated  Regions",  presented  at  the  North  American  Meet- 
ings of  Regional  Science  Association,  Philadelphia,  Pennsylvania,  November  11, 
1977. 

Cook,  Gene,  realtor,  Cook-Bell  Realty,  Bozeman,  in  a  personal  communication  February 
25,  1985. 

Fiske,  Don,  Construction  Bureau,  MDOH,  in  a  personal  communication  May  25,  1985. 

"Gallatin  County,  Montana  -  Employment  by  Type  and  Broad  Industrial  Sources",  REIS, 
Bureau  of  Economic  Analysis,  April,  198'*. 

"Gallatin  County,  Montana,  Regional  Economic  Profile",  REIS,  Bureau  of  Economic 
Analysis,  Apri 1 ,  1984. 

Griffith,  Gary,  Supervisor  of  Maintenance,  Operations  and  Support  Services,  Bozeman 
Public  Schools,  in  a  personal  communication  February  27,  1985. 

"Homeseekers",  Multiple  Listing  Service  Real  Estate  Guide,  Vol.  12,  No.  3,  March, 
1985. 

Lere,  Steve,  Director,  Bozeman  City-County  Planning  Board,  in  personal  communication 
February  13  and  20,  1 985 . 

Montana  Department  of  Highways,  Highway  Relocation  Assistance  Program,  administered  by 
Right-of-Way  Bureau. 

"Right-of-Way  Study  -  Project  M1212(4),  Kagy  Boulevard"  MDOH  Right-of-Way  Bureau, 
April  2k,    1985. 

"Right-of-Way  Study  -  Project  M1299(1),  North  19th  Avenue-Oak  Street",  MDOH 
Right-of-Way  Bureau,  May  10  and  August  6,  I985. 

Roloff,  Craig,  Director  Administrative  Services,  Montana  State  University,  in  a  per- 
sonal communication  February  20,  I985. 

U.S.  Bureau  of  the  Census,  I98O  Population  and  Housing  Reports. 

TRAFFIC  AND  TRANSPORTATION 

"Bozeman  Transportation  Plan",  Clete  Daily  and  Associates,  Helena,  January,  1982. 

Davis,  Michael  S.,  Supervisor,  MDOH  Urban  Planning  Section,  in  a  personal  communica- 
tion June  12,  1985. 

"Planning  Studies  -  Bozeman  Montana  Planning  Area,  Summary  Report",  Consulting 
Services  Corporation  and  Theodore  J.  Wirth  S  Associates,  September,  1967. 

163 


APPENDIX  C:  REFERENCES 

"PLANPAC/BACKPAC"  Computer  Model  by  FHWA  utilized  to  forecast  design  year  traffic  in 
Bozeman . 

"Portable  Traffic  Count  Records,  Bozeman  and  Area",  MDOH  Planning  and  Research  Bureau, 
Hel ena . 

VEGETATION  AND  WILDLIFE 

"Water  Quality/Fisheries/Vegetation/Wildlife  Studies  for  Project  Corridors",  OEA  Re- 
search, Helena,  June,  1985. 

Wood,  John  G.,  Field  Supervisor,  Ecological  Services,  USDOI,  Fish  and  Wildlife  Ser- 
vice, Billings,  Montana,  in  personal  communications  February  15  and  March  l6, 
1985. 

WATER  QUALITY 

ARM  16.20.1012(g),  Subchapter  10,  Montana  Groundwater  Pollution  Control  System,  Decem- 
ber 31 ,  1982. 

Constituents  of  Highway  Runoff,  Volume  III  -  Predictive  Procedure  for  Determining  Pol- 
lutant Characteristics  in  Highway  Runoff",  Report  No.  FHWA/RD-81 04A ,  FHWA,  Office 
of  Research  and  Development,  February,  198l. 

Economic  Impact  of  Highway  Snow  and  Ice  Control,  Report  No.  FHWA/RD-77/95 ,  1977. 

Federal  Emergency  Management  Agency,  Federal  Insurance  Administration,  Flood  Hazard 
Areas  for  Gallatin  County  and  the  City  of  Bozeman  (Maps) . 

Guidelines  for  Stormwater  Runoff,  MDHES,  I98I, 

Holmes,  Dick,  Director  of  Public  Works,  City  of  Bozeman,  in  a  personal  communication 
September  2k,    1985. 

McKee,  Jack  and  Harold  Wolf,  Water  Quality  Criteria,  Second  Edition,  California  State 
Water  Resources  Control  Board ,  I963 . 

Predictive  Procedure  for  Determining  Pollutant  Characteristics  in  Highway  Runoff,  Vol- 
ume  III,  FHWA  Report  No.  FHWA/RD-8I /O^^ ,  February,  I98I. 

Sludge  Treatment  and  Disposal,  Volume  2,  EPA-625/^-70-01 2 ,  Environmental  Protection 
Agency,  Washington,  D.C.,  October,  1978. 

STORET  Data  Bank  Retrieval  System,  Water  Quality  Bureau,  MDHES,  August  26,  I985. 

"Stormwater  Master  Plan  for  the  City  of  Bozeman,  MT",  Thomas,  Dean  and  Hoskins,  Inc., 
1982. 

Surface  Water  Supply  of  the  United  States,  1966-1970,  Peak  Flows  in  the  Missouri  River 
Basin,  Geological  Survey  Water  Supply  Paper  2133,  US.  Department  of  the  Interior, 
1975. 

"Wastewater  Facility  Plan  for  the  City  of  Bozeman,  MT",  Thomas,  Dean  and  Hoskins, 
Inc.,  1980. 


164 


Comments  and  Coordination 


A.  Opportunities  for  Comments 


Recognizing  that  this  project  is  of  interest  to  many  people  in  the  Bozeman  area,  a 
number  of  opportunities  for  comment  were  provided  at  both  an  early  stage  and  through- 
out the  development  of  this  EIS.  The  major  public  notices,  meetings,  and  opportunities 
for  comment  are  listed  as  follows: 

"  Notice  of  Intent  to  Conduct  an  EIS  published  in  the  Federal  Register  on 
February  7,  1985. 

"  Scoping  meetings  to  discuss  the  significant  issues  to  be  addressed  in  the 
EIS  held  during  the  afternoon  and  evening  of  February  20,  1985. 

"  Meetings  to  discuss  alternatives  that  were  identified  and  considered  appro- 
priate for  the  project  held  during  the  afternoon  and  evening  of  April  10, 
1985. 

"  Meetings  on  preliminary  findings  for  some  of  the  technical  studies  held 
during  the  afternoon  and  evening  of  August  l4,  1985. 

In  addition  to  these  opportunities  for  comment,  a  public  hearing  on  the  Draft  En- 
vironmental Impact  Statement  (DEIS)  is  scheduled  to  be  held  in  March,  1986.  The  con- 
tent, conclusions,  and  recommendations  of  the  DEIS  will  be  presented  and  comments 
received  at  the  hearing.  The  date,  time,  and  location  of  the  public  hearing  will  be 
advertised  in  the  local  news  media,  and  comment  procedures  will  be  specified. 

B.  Public  Comnnents 

As  a  result  of  the  public  workshop  sessions  and  the  evening  meetings  held  in  February, 
April,  and  August,  1985,  numerous  oral  and  written  comments  on  the  projects  have  been 
received.  The  majority  of  these  comments  were  received  at  the  February,  1985,  meetings 
which  were  held  to  solicit  Input  to  help  identify  significant  and  non-significant 
issues.  The  primary  concerns  expressed  by  the  participants  at  the  scoping  meetings  in- 
cluded extension  of  North  19th  Avenue  to  Baxter  Lane  and  1-90;  traffic  impacts  on  the 
existing  street  system;  provisions  for  truck  traffic  on  North  19th  Avenue  -  Oak 
Street;  pedestrian  and  bicyclist  facilities;  and  secondary  development  due  to  the  com- 
pletion of  arterial  links  on  the  edge  of  the  City  of  Bozeman. 

Comments  received  at  the  meetings  on  alternatives  in  April,  I985,  were  primarily  re- 
lated to  the  extent  of  right-of-way  acquisition;  specific  design  features  of  the  al- 
ternatives; and  the  timing  of  the  proposed  projects.  Very  few  comments  specified  a 
preferred  roadway  width;  however,  several  did  express  the  need  for  initial  two-lane 
facilities  that  could  easily  be  upgraded  to  four-lanes  as  traffic  increases  in  the 
future.  Supplemental  comments  reiterated  previous  concerns  about  extending  19th  Avenue 
to  Baxter  Lane;  provisions  for  truck  traffic;  and  disruption  of  residential  areas. 

Public  input  at  the  August  1^,  1985,  workshop  and  evening  meetings  centered  on  traffic 
impacts  on  North  Seventh  and  Baxter  Lane;  the  necessity  for  pedestrian  and  bicyclist 
facilities  on  North  19th  Avenue  -  Oak  Street;  street  lighting;  and  development  pro- 
posals for  the  northwest  portion  of  Bozeman.  Several  comments  were  supportive  of 
specific  design  alternatives.  Virtually  all  of  those  that  attended  the  meetings  felt 
that  the  proposed  projects  are  necessary  to  relieve  traffic  pressures  on  major  streets 
i  n  Bozeman . 
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C.  Public  Agency  Comments  and  Coordination 

Several  federal  agencies  were  invited  to  be  cooperating  agencies  for  this  project  be- 
cause of  jurisdiction  over  elements  of  the  EIS  or  special  interest  in  important  areas 
of  study  to  be  included  in  this  report.  The  agencies  that  were  invited  to  be  cooperat- 
ing agencies  included: 

U.S.  Department  of  Housing  and  Urban  Development 
U.S.  Environmental  Protection  Agency 

Although  these  federal  agencies  did  not  participate  as  cooperating  agencies  for  this 
project,  review  comments  will  be  solicited  from  each  and  incorporated  into  the  EIS. 
Comments  have  been  received  from  the  U.S.  Department  of  the  Interior,  Fish  and 
Wildlife  Service  regarding  Section  7(c)  of  the  Endangered  Species  Act  and  have  been 
Incorporated  into  the  DEIS. 

The  State  Historic  Preservation  Officer  assisted  in  evaluating  the  existing  cultural 
resources  in  the  project  area  and  in  determining  the  impacts  that  the  proposed  project 
would  have  on  such  resources.  The  Montana  Department  of  Fish,  Wildlife  and  Parks  was 
also  consulted  and  determined  that  the  proposed  project  would  not  conflict  with  any 
Department  interests.  These  state  agencies,  along  with  several  others,  are  expected  to 
provide  reviews,  comments,  and  technical  information  through  the  development  of  the 
EIS. 
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275  copies  of  this  public  document  were 
published  at  an  estimated  cost  of  $10.90  per 
copy  for  a  total  cost  of  $3,000.00  which  in- 
cludes $2,500.00  for  printing  and  $500.00  for 
distribution. 
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